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SUMMARY 


Aerodynamic heating data were obtained on 0.006 scale models of four 
Rockwell International SSV double delta wing Grbiters in the NASA/LRC - 
Mach 8 Variable Density Tunnel. A model of two previously tested Rockwell 
International Orb iters which are identified in the Configuration Description 
of this report were also tested. Orbiter surfaces were thermally mapped 
from the laminar through turbulent flight regimes during re-entry. Various 
modifications were made to model lower surfaces to determine the cause of 
transition in the vicinity of 3.0 million Reynolds number per foot. Holes 
were drilled at various locations on one model in order to simulate the 
foward tank attachment bay on the orbiter lower surfaces and the RCS opening 
on the orbiter side. Re-entry data were acquired for angles of attack from 
25 through 35 degrees at nominal Reynolds numbers per foot of 1.0, 2.0, 

2.3, 2.5, 3.0, 3-5, 4.5 and 6.0 million utilizing the phase change paint 
technique. Launch data were acquired on the model upper surfaces for angles 
of attack of 0 and -5 degrees at nominal Reynolds numbers per foot 
of 3.0 and 6.0 million. A total of 70 orbiter heating runs and 6 material 
sample sphere runs were completed from March 19 through March 28, 1973 on 
a 40 hour week basis. 

Cognizant personnel included: 

H. Gorowitz, Engineering (Rockwell International), Thermodynamics, (213) 
922-1567 

M. Quan, Engineering (Rockwell International), Wind Tunnel Operations, 

( 213 ) 922-2440 

R. White, Model Design (GAC), Aero Test, (516) LR5-7044 
A. D'Errico, Engineering (GAC), Aero Test, (516) LR5-7044 


4 



DESCRIPTION OF MODEL 


The four primary test models are 0.006 scale external replicas of 
the Rockwell International 2A Lightweight Configuration double delta wing 
orhiter as described on drawings VL 70-000089B, VL 70-000092A and 
VL 70-000093 with modifications as shown in Figures 1, 2 and 3. They have 
been designated as 33-0* 

In order to insure sufficient valid data acquisition time, the upper 
surface of each wing was slabbed using two control sections. At B. L. 

199*0^5 > the wing was slabbed in a straight line from the 40 percent chord 
to a trailing edge thickness of 0.200 inches model scale. The tip of the 
wing was slabbed from the 40 percent chord to a trailing edge thickness of 
0.060 inches model scale. The rest of the wing was slabbed from the 40 
percent chord to a straight line between these two points on the trailing edge. 
In addition, the starboard side of each vertical tail was held to contour 
while the port side was slabbed from the maximum thickness to the trailing 
edge. 


Differences in the four models, which included nose shapes, wing/cuff 
intersection radii and wing/cuff lower surface fairing, are shown in Figures 
1 and 3. 


The models were cast around 3/4 inch steel stings coated with R.T.V. 
using material 11 G " , a proprietary Grumman Aerospace Corp, epoxy. Aluminum 
noses were installed on each model to prevent excessive ablation and degrada- 
tion of contour in the nose region. 
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DESCRIPTION OF MODEL (CONTINUED) 

During the test, modifications were made to two of the models by hand 
filing the chines and wing/fuselage lower surface intersection and also by- 
filling the void at the wing/cuff lower surface intersection with epoxy. 

Additional modifications included the drilling of two holes in the model 
surface, one on the lower centerline and the other on the side Just aft of 
the nose. These modifications and designated nomenclature are listed in the 
Configuration Description of this report. 

With each batch of material used to cast the orbiter models, a 3 
inch diameter material sample hemisphere was cast. Since the models 
were cast from two batches of material, one for model SS-H-00326-1 and 
another for models SS-H-00326-2, 3 and 4, sphere number 1 corresponds to 
the first orbiter model and sphere number 2 corresponds to the next three. 

It should be noted, that due to the shrinkage of the model material 
during casting, the models have been scaled to actually be .00593 scale. 
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CONFIGURATION DESCRIPTION 


The basic orbiter tested was essentially taken from the Rockwell 
International 2A Configuration lines. However, due to the nature of this 
testing, variations to the basic lines were incorporated into these models. 
Any required geometric data can be obtained from Figures 1, 2 and 3 of this 
report. Each configuration has been designated by its model drawing number 
and is listed below with its description. 


CONFIGURATION 
S S-H- 00326-1 


SS-H-00326-2 

SS-H-00326-3 

SS-H-00326-4 

SS-H-00326-1A 


ss - h - 00326 - 4 a 


SS-H-00326-4B 


DESCRIPTION 

Basic 2A Configuration with exceptions as noted 
on Figures 1, 2, 3 and in Description of Model 
section of this report. 

Same as above. 

Same as above. 

Same as above. 

Same as SS-H-00326-1 with cuff /body lower surface 

intersection filed smooth. Wing/cuff lower surface 
intersection and cuff /body upper surface fillet 
radii filled with epoxy, (see Figure 7). 

Same as SS-H-00326-4 with filing of cuff /body lower 
surface intersection and chine area forward of cuff. 
Also, starboard side radius built up with epoxy to 
be symmetrical with port side. (See Figure 6 ). 

Same as SS-H-00326-4A with further filing of cuff/ 
body lower surface intersection. (See Figure 6 ). 
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SS-H-00326-4C Same as SS-H-00326-4B with filing of wing/body 
lower surface intersection in vicinity of X/L = 

1.0, (See Figure 6). 

SS-H-00326-4D Same as SS-H-00326-4C with chine area foward of 
cuff rounded as much a possible in cross-section. 
(See Figure 6). 

SS-H-00326-4E Same as SS-H-00326-4D with further filing of wing/ 
body and cuff /body lower surface intersections. 

(See Figure 6). 

SS-H-00326-4F Same as SS-H-00326-4E with two 0,027 inch deep 
holes drilled in the model; one .012 inches in 
diameter on the bottom centerline 0.84 inches aft 
of the nose, the other 0,l8 inches in diameter on 
the side of the model 0.60 inches aft of the nose 
and 0.30 inches above the bottom surface. 

SS-H-00265-7 Previously fabricated model of preliminary 2A 

Configuration as tested during test R0X in the NASA/ 
LRC-VDT frcm January 30 through February 1973 • 
Model had no aluminum nose 

NR HOD Previously tested model of Rockwell International. 

Phase B design orbiter known to be laminar at 3*0 
million Reynolds number per foot . 
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DATA REDUCTION 

The phase change paint method, as developed by Jones and Hunt (Refer- 
ence l), makes use of temperature sensitive paint which changes phase from 
an opaque solid to a clear liquid at known temperatures. Sudden exposure of 
the model, thinly coated with this paint, to a hypersonic airsteam initiates 
aerodynamic heating, and melting of the paint ensues as local surface temper- 
atures reach the prescribed phase-change temperature. The propagation of 
these isotherms was recorded on motion picture film. This information was 
used In conjunction with the semi-infinite slab solution of the transient one- 
dimensional heat conduction equation to compute local heat transfer coefficients, 
which depend on the time required for phase-change to occur, the test conditions 
and the thermal properties of the model wall material. A reference grid system 
was applied to one of the test models which was photographed at each test 
attitude. These grid photos can be used as overlays to simplify data 
analysis. 


Phase change paint data reduction was based on the solution of the 
transient one- dimensional heat transfer equation; 


<^T m. a 

* 


(Eqn 1) 


where: T » temperature 

t = time 

or « thermal diffusivity 

X = distance of heat penetration measured normal to model surface. 


The solution to this equation was used to compute local film heat 
transfer coefficients with the following assumptions which describe the 
boundary conditions; 

(a) The depth of heat penetration into the wall was small compared with 
the wall thickness and surface radius of curvature so that the wall 
acted like a semi-infinite slab. 


T(“> t Bec ) = T in (Eqn 2) 

(b ) The model was isothermal before injection into the airstream. 


T(X,0) = T (Eqn 3) 

in 

(c) The surface experienced an instantaneous step in aerodynamic heat 
transfer coefficient and this coefficient was invarient with time. 


e)T(0,t ) 

■ * 6C - £- ^AW-^O^sec) ] 

c>x ^ 


(Eqn h) 
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(d) The thermal diffuslvity of the wall, « = k/pCp, was invarient with 
temperature. 

The solution of equation (l) as given in Reference (2) is: 


R 2 

T « 1 - e p erfc p 


(Eqn 5) 


where T and p are parameters given as: 


T = T PC ~ T IN 
T AW " T IN 


(Eqn 6) 


3 = T sec , (Eqn 7) 

and: ^PC = Phase change paint temperature (°P) 

t IN = Initial model temperature (°F) 
t AW = Adiabatic wall temperature (°F) 
h «s Film heat transfer coefficient (Btu/ft2-sec-°F) 
t = Time (sec) 

p = Density of model material (lb/ft3) 

Cp = Specific heat of model material (Btu/lb-°F) 
k - Thermal conductivity and model material (Bfcu/ft-sec-°F) 


For each test run, the parameter T was caculated by using Equation 
(6). For every T, a p was determined from Equation (5). Since the thermo- 
physical properties, k, p and Cp of the model were known and the time 
required for the phase change to occur was read from the data film, the heat 
transfer coefficient, h, was calculated for each isotherm by using Equation (7). 


The aerodynamic heating rate, q (Btu/ft 2 -sec) , was then calculated as: 

q “ h ( T AW-V 8 > 

Heat transfer coefficients, h, were reduced to non-dimensional form 
as the ratio of h/h s , were h s is the theoretical heat transfer coefficient 
at the stagnation point of a 1-foot radius sphere at model scale. This 
coefficient was determined by first calculating the stagnation point heating 
rate q s , given by Fay- Riddel as; 
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where; = Nose radius (ft) Q 

^TO » Tunnel total temperature ( F) 

% = Wall temperature (°F) 

P® = Tunnel static density (lb/ft3) 

^TO - Tunnel total pressure lb /ft 2 ) 

Poa = Tunnel static pressure (lb/ft^) 

Htpo-% = Enthalpy difference between wall and free stream (Btu) 

By substituting into Equation (8), we calculated the stagnation point 

heat transfer coefficient, h . 

s 

The data were reduced for the recovery factors listed in Table 1. 

These recovery factors, %, which are a measure of the fraction of the free 
stream dynamic temperature rise recovered at the wall, are defined as; 

= ^AW 

T^o (Eqn 10) 

where; T AW = Adiabatic wall temperature (°F) 

^TO = Tunnel total temperature (°F) 

For various tunnel conditions and recovery factors, we solve for T AW which in 
turn is substituted into Equations (6) and (8). 
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TEST FACILITY DESCRIPTION 


The Langley Mach 8 Variable- Density Hypersonic Tunnel is located in 
Building 1247D and is under the direction of the Aero-Physics Division, 
This tunnel is used for fundamental aerodynamic and fluid dynamic inves- 
tigations over large Reynolds number ranges using pressure and heat trans- 
fer measurements. The test medium is air and is heated by a combination 
of Dowtherm and electrical resistance. Model mounting consists of sting 
mount with injection mechanism. The tunnel has an axially symmetric con- 
toured nozzle. The test section diameter is 18 inches with a core of 4 
to 14 inches depending on pressure. It exhausts into a vacuum tank or the 
atmosphere. 

Examples of operating conditions are as follows: 


Stagnation pressure (PSIA) ..... 15 to 2930 
Stagnation temperature (°R) ..... Il60 to 1510 
Mach Number . . 7-5 to 8.0 


Reynolds number per foot (l/ft) . . . 0.1 x 10^ to 12.0 x 10^ 
Running time (SEC), for 

Exhausting into vacuum tank 90 

E x hausting into atmosphere 600 
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PHASE CHANGE PAINT DATA 


The test results are shown In Figures 20 through 158 In the form of heating 
contours. Qtoese contours are correlated to heat transfer coefficient ratios 
(h/hi s ) » the ratio of local heat transfer coefficient on the model surface 
to the heat transfer coefficient- at the stagnation point of a one- foot radius 
sphere at model scale. A list of the tunnel conditions for each run Is 
presented as Table 3 in the order in which they were made . 



TABLE 1: DATA REDUCTION RECOVERY FACTORS 


ANGLE OF ATTACK, « (DEG) 

RECOVERY FACTOR, T aw A T0 

WINDWARD VIEW 

TOP AND PROFILE VIEW 

-5 

_ — 

-9C 

KD 

0 

— 



25 

.898 



30 

.910 



35 

.920 









'CABLE 2: MODEL MATERIAL PROPERTIES, yi p C p ' 


VALUES OP yt p C p ', (BTU/FT 2 - SEC 0,5 - °F) 


KSVS5M 

a) 

(2) 

119 


.0498 

150 

— 

.0506 

182 

.0519 

— 

213 

.0525 

.0520 

250 

— 

•0529 

300 

.0546 

.0538 

325 

— 

.0541 

350 

— 

Ha 

4oo 

.0570 

.0548 


(1) Applied to windward data acquired for runs 3778 through 3793 and 3798 
through 3804 and profile data acquired for runs 3778 through 3792, 


(2) Applied to windward and leeward data acquired for runs 3805 through 3849 
and profile data for runs 3793 through 3842. 


Note: Windward data acquired for runs 3794 through 3797 were reduced using 


a constant value for 


yrTT'of 


.0900, 
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TABLE 3 


PHASE CHANGE COATING TEST DATA SUMMARY SHEET 

TEST TITLE: 

TEST NUMBER: RP 3 TEST FACILITY: HASA/lRC - VDT 

TEST DATE: March 19-28, 1973 TEST ENGINEER: A, D’Errico 


Run 

No. 

Model Configuration Identification 

Model 

Scale 

Free 

Stream 

Mach 

Number 

Total 

Pressure 

(psia) 

Total 

Temp. 

(°R) 


RNX10 6 

Ft 

Phase 

Change 

Temp. 

<°F) 

Model Position 
(degrees) 

Camera** 

location 

(in) 

□ 


4> 

X 



3778 

SS-H-00326-1 

0.006 

KE9 

639.7 

1375 

.V V V- 
A A A 

2.93 

300 

30 

0 

180 

■ 

■ 

■ 

3779 

-2 



■ 


649-7 

1340 



3.10 

300 

■ 

1 

1 

■ 


■ 

■ 


HI 

3780 

-3 





644.7 

1335 



3.10 

300 





1 

■ 


i 

H 

3781 

-4 





634.7 

1325 



3.09 

300 










3782 

SS-H-00265-7 





644.7 

1375 



2.95 

300 










3783 

SS-H-00326-1 





649-7 

1365 



3.01 

400 










3784 

SS-H-00265-7 





649.7 

1325 



3.16 

4oo 










3785 

SS-H-00326-2 





174-7 

3R95 



0.93 

213 










3786 

-3 





639-7 

1380 



2.91 

213 










3787 

-4 





174.7 

1260 



O.98 

182 










3788 

-2 





639-7 

1385 



2.89 

213 










3789 

-3 





177.7 

1285 



O.96 

182 










3790 

-4 





649.7 

1385 



2.94 

213 











** X axis parallel to stream (+ downstream, -upstream) *T aw ■ adiabatic wall temperature 

Y axis (+ right, -left, as viewed from the rear) 

Z axis (+up, -down) 


*** See Table 1 































TABLE 3 


PHASE CHANGE COATING TEST DATA SUMMARY SHEET 
TEST TITLE: 

TEST NUMBER: RP 3 TEST FAf’TT.TTV- waha/t.b 


TEST DATE: March 19-28, 1973 


^ un * Model Free 

No. Model Configuration Identification Scale Stream 

Mach 

Number 


__ TEST FACILITY: KASA/LRC - VDT 

TEST ENGINEER: A - D’Errico 


Change 

Temp. 

(°F) 


37911 ss-H-00326-2 



0.006 


3794 nr no d 

3795 NR UP p 

3796 NR 110 D ~ 

3797 NR 110 D 

3708 SS-H-00326-3 

37.99 ± _ 

3600 ^3 

3801 -2 

& 22. zi 

3803 I -3 | 

** X axis parallel to stream (+ downstream, -upstream) 
Y axis (+ right, -left, as viewed from the rear) 

Z axis (+up, -down) 


Total 

Pressure 

(psia) 

Total 

Temp. 

<°B) 

174.7 

1275 

1394.7 

1405 

1424.7 

l4l0 


634.7 

664.7 
639*7 

644.7 

- 5 te «.7 

464.7 
464.7 

VOID 

■ 332.- 7 ■ 
429*7 


Taw * 

RNX10 6 

T total 

Ft 

V H 1/ 

O.96 


(degrees) 


1385 

1390 

1390 

1390 

1360 

1340 

1365 


5*98 


6.07 

2.87 

2.98 

2.89 

2.90 

2.56 

2.25 

2.18 



1345 2.58 213 I 

1340, 2,09 213 ~ 

* Taw " adiabatic wall temperature 
*** See Table 1 

































TABLE 3 


PHASE CHANGE COATING TEST DATA SUMMARY SHEET 


TEST TITLE: 

TEST NUMBER: RPJ TEST FACILITY: HASA/LRC - YDT 

TEST DATE: March 19-28, 1973 TEST ENGINEER: A * D'Errico 


Run 

No. 

Model Configuration Identification 

Model 

Scale 

Free 

Stream 

Mach 

Number 

Total 

Pressure 

(psia) 

Total 

Temp. 

(°R) 

lulWal 


Phase 

Change 

Temp. 

(°F) 

Model Position 
(degrees) 

Camera** 

Location 

(in) 

T total 

Ft 

©4 


4> 

X 



3804 

SS-H-00326-2 

0.006 

; 

1 

1380 

V vv 

. YV A A 

1.96 

213 

30 

0 

180 

■ 

■ 

■ 

3 80 ? 

-3 





794.7 

1420 



3.42 

213 

■ 

1 

■ 

■ 

1 

I 

■ 


■ 

3806 

-2 





774.7 

1360 



3.58 

213 

i 

1 

■ 

■ 


1 

m 

1 


3807 

-3 





774.7 

1390 



3.46 

300 










3808 

-4a 





639.7 

1360 



2.98 

300 










3809 

-4a 





639.7 

1395 



2.86 

350 










3810 

-4b 





639.7 

1365 



2.96 

350 










3811 

-4c 





639.7 

1345 



3 .04 

300 










3812 

-4c 





174.7 

1275 



0.96 

150 










3813 

-4c 





1039.7 

1425 



4.40 

400 










3814 

-4c 





1064.7 

1405 



4.6l 

350 










? 81 ? 

-4d 





1064.7 

1370 



4.8l 

350 










3816 

-4d 





664.7 

1385 



3.00 

250 











* T aw ;; adiabatic wall temperature 


** X axis parallel to stream (+ downstream, -upstream) 
Y axis (+ right, -left, as viewed from the rear) 

Z axis (+up, -down) 


*** See Table 1 





























TABLE 3 

PHASE CHANGE COATING TEST DATA SUMMARY SHEET 

TEST TITLE: 

TEST NUMBER: & 3 TEST FACILITY: NASA/LRC - VDT 


TEST DATE: March 19-28, 1973 TEST ENGINEER: A. D'Errlco 


Run 

No. 

Model Configuration Identification 

Model 

Scale 

Free 

Stream 

Mach 

Number 

Total 

Pressure 

(psia) 

Total 

Temp. 

(°R) 

Taw * 

RNX10 6 

Phase 

Change 

Temp. 

<°F) 

Model Position 
{degrees) 

Camera** 

location 

{in) 

jjjj 

Ft 

a 


<t> 

H 

H 

Z 

3817 

SS-H-00326-UD 

0.006 

fulfil 

639.7 

1345 

V U %l 

A ™ " 

3.04 

300 

30 

H 

180 




3818 

-4e 



■ 


639.7 

1320 




350 




■ 







-4e 





649.7 

1340 



3.10 

300 









■ 

38.20 

-4e 



• 

* 

664.7 

1335 



BRI 

325 










3821 

-4e 



■ 


1099.7 

1405 



4.76 

350 










3822 

-4e 





1414.7 

1375 



6.29 

4oo 










3823 

-4e 





179.7 

1225 



1.05 

150 










EU 

-1A 





639.7 

1330 



3.09 

300 











-IA 







■ 


6.33 

mm 










RSI 

-1A 






mm 

■ 


1.02 











3827 

-1A 



■ 


647.9 

1310 



3.22 

250 

2 

5 








3828 

-4E 





649.7 

1310 




250 







~ 




-1A 


— 




msn 

■ 

| 6.44 

350 









* ' * 


** X axis parallel to stream (+ downstream, -upstream) * T aw adiabatic wall temperature 

Y axis (+ right, -left, as viewed from the rear) 

Z axis (+up, -down) 


*** See Table 1 






































































TABLE 3 


PHASE CHANGE COATING TEST DATA SUMMARY SHEET 


TEST TITLE: 


TEST NUMBER: 


TEST DATE: March 19-28, 1973 


__ TEST FACILITY: NASA/LRC - VDT 

TEST ENGINEER: A. D'Errico 


Run 


Model 

Free 

Total 

Total 


RNX10 6 

No. 

Model Configuration Identification 

Scale 

Stream 

Mach 

Number 

Pressure 

(psia) 

Temp. 

(°R) 

^total 

Ft 

BH 

SS-H-00326-4E 

0.006 

warn 

1394.7 

1395 

V V V 

n n r> 

6.06 


RNXlO^j Phase Model Position Camera** 
Change (degrees) Ideation 
Temp. (in) 

<° F > I <*> 



6.06 350 | 25 0 180 


VOID 


174.7 


174.7 


664.7 


639.7 


174.7 


174.7 


1424.7 


684.7 


664.7 


1064.7 


1250 


1235 


1320 


1360 


1355 


1310 


1360 


1355 


1330 


1330 


1410 


** X axis parallel to stream (+ downstream, -upstream) 
Y axis (bright, -left, as viewed from the rear) 

Z axis (+ up, -down) 



0.99 


1.01 


3.25 


2.98 


0.87 


0.92 


6.32 


6.50 


3.30 


3.21 


300 


00 


150 


150 


400 


4oo 


300 


213 


350 


adiabatic wall temperature 



*** See Table 1 
















































































TABLE 3 


PHASE CHANGE COATING TEST DATA SUMMARY SHEET 

TEST TITLE: 

TEST NUMBER: RPJ TEST FACILITY: NASA/LRC - VDT 

TEST DATE: 19 ~ g8 > 1973 T F.ST ENGINEER: A. D'Errico 


^ un Model Free 

No. Model Configuration Identification Scale Stream 

Mach 

Number 


3845 
w 3846 






SS-H-00326-4F 

-3 

-3 


o.oo6 



**X axis parallel to stream (+ downstream, -upstream) 
Y axis <+ right, -left, as viewed from the rear) 

Z axis (+up, -down) 


Total 

Pressure 

(psia) 


1424. 7 

634.7 

1414.7 

174.7 


644.7 


Temp. Ttotai 
<°R) 


Change 

Temp. 

(°F) 


1275 

i4io 

1210 


1335 


4o 


174.7 

1235 

639.7 

1360 

174.7 

1260 


IliiiliSHli 

3.06 

644.7 

13 

am 


179.7 

1250 


1.01 

639.7 

1340 


3.06 


6.6l 

3.30 

6,03 

1.05 


3.10 


6.57 


1.01 


2 . 



’ law " adiabatic wall temperature 
*** See Table 1 


Model Position 
(degrees) 

c* 

<t> 

30 

0 

3 

0 

-5 

0 





0 

■HI 

III 

■III 


■III 






III! 


■Ill 



1 

■ 
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PHOTO 2: HUN 3824, MODEL SS-H-00326-1A. 

or = 30°, Re/Ft = 3.09 X 10 b 



PHOTO 4: RUN 3780, MODEL SS-H-00326-3 

a = 30°, Re/Ft = 3.10 X 10 b 



PHOTO 3: HJN 3788, MODEL SS-H-00326^2 

a = 30°, Re/Ft = 2.89 X 10 6 



PHOTO 5: RUN 3790, MODEL SS-H-00326-4 

a = 30°, Re/Ft = 2.94 X 10 6 
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PHOTO 6: RUN 3820, MODEL SS-H-OO326-I+E 
= 300, Re/Ft = 3.19 X 10 ^ 





PHOTO 9: RUN 3793 , MODEL SS-H-00326 v J 

cn = 30°, Re/Ft = 6.07 X 10°* 
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PHOTO 10: HUN 3846, MODEL SS-H-00326-3 

a = -5°, Re/Ft = 1.05 X 10 6 
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PHOTO 12: HUN 3827 , MODEL SS-H-00326-1A 

or = 25°, Re/Ft = 3.22 X 10 6 



PHOTO 13: RIM 3828 , MODEL SS-H-00326-4E 

a = 25°, Re/Ft = 3.22 X 10 6 
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Sfr-ht-OOVtfr-iy 
FOB. - 4- MQQfcL 


SS-H-00326-4 


SS-H-Qo32fc-l£. B9.P_t_ 
fge"- 4-N1&PEL 


5S-M*0012€-I®- - X - 

SAW.8AS -M 6KCePT4»S*WIM 
VltW VA C.BOTT0M) 


COCVff TAKEN fW» T*«T. 
V 170 -OOE 0 4I CS.I 5 eAP») 



SS- H-00 32 fc -'5 «04t Foe -3 MODEL 
I -14 WOSEFOI? | 

-I*. NPIEFOE- « I 


SS-H-00326-l,-2t-3 


3 3 -U- 7 S 63 ZE-II BODY FOE -I. - 7 .- 3 MQptLg 


fl li ? i 

■i VI* x *? 

i A 

300* 


S3-H-003?4*tl / 

At pte. vi to-000093 / 

VIEW A : A ..fBoTTaM) ,_g ooa _ 


. s ir 

■Ifi- 

L= 


OM-33-H-OOggy <»*> 
At Ft E VL 7 O- 0 EO 63 


FIGURE 1 ORBITER CONFIGURATION (WINDWARD VIEW) 
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FIGURE 2 ORBITER CONFIGURATION ( PROFILE VIEW) 




I ■ «W \ J "* 7 rr n*H ** — tua#** 
t-vnMi HnnSrt utn "s* 5Ptctw*» m ett d*»*. «*-<»«• •• rwv.^-y^-a 
I MUM i-«n M NimIM 40* *4<tt 41 AM Dw4 »M- 4*t*7 

f- 0 » Ar inuti; • II in t-r.v 4 Aum t* evict kioc t* (Stinv4 irt MU 
l 



FIGURE 3 ORBITER NOSES 




CURVE; VL 70-000*0 4-1 TtMPfWO 

. RAM(SYM) 


j g 


ki& cus'vfi^iso*}-;^ 

VL70-O0fo0 4-I TE-Mp <R60 

SS-H-OO 32<S- 14- 


*TfcMp SUPPLIED 


X, EDO 


X 0 Ifeo 


SS-H-po^SG * -n 4i wo^trip 
Foe. cast Moot c ss-H-oo^24»- 



TEMP. FOR. STATIOMS 
TA*frN P-POM VUTO-OOOOSaA 



TEMp. Ht SRT.qmS, 
TAKEW POona V17Q- QO<bo4-» 


-CO£v E R 70-00 feoff TEMP f REF) 
PIA»J <SYM) 



J_ ! 

\ ^ 

i 


T - 4 

♦ A 


/ 



^ g » »°° ^ 


o4o 


X + l Ctiavz*i6i>t-?9 
vi. 70 -oo£o4-l TEMP <«0 



5 S-H-OQ3£€ -/? 

* TEMP. SuppLi £o 


X. Zoo 


X.3feO 


-H-00^2^ -fG Al WOSETiP 
Foe cast Miootus ^s- H-oo asc-3f-4 


SECT, 3feO 
-SECT, JOO 



-SfcC 7.2J5 

TfcMpEAreS Foe 3T*T«>«J5 
TA*fcW PROM VL70 -0060+1 
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3" DIA. HEMISPHERE "GRID SYSTEM 
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FIGURE 6 MODIFICATIONS TO MODEL SS-H-00326-4 


CUFF/ BODY LOWER SURFACE 
INTERSECTION (HAND FILED). 


y^/ING/CUFF LOWER SURFACE 
' INTERSECTION (FILLEj WITH EPOXY). 

X =1 IOO 



WING /BODY LOWER SURFACE 
INTERSECTION (HAND FILED). 


_A 




Z = 400 



'A 


SECT A-A 


S ^_ CHINE AREA (HAND FILED). 



FIGURE 7 MODIFICATIONS TO MODEL SS-H-00326-1 



Z= 400 



CONFIG 


SS-H- 00326- 2 

LENGTH (ft) - 
"scale t QQ6 
"facility LRC-VDT 

TEST 

RUN 

P total “ 

T total ( - R> » 

T a«/ T total 
Rjg par foot - 

"^"phaae change ^ F) “* 

*■25 ' 

*- 0 

* -180 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream , 

+ downstream) 

x (in) - 

y (in) - 

z (in) - 


HVD-EVt 









PHASE CHANGE TEST 



CONFIG, 


SS-H-OQ326-2 

LENGTH (ft) - 


SCALE .0Q6 
FACILITY LROVDT 

TEST 

RUN 


















PHASE CHANGE TEST 



CONFIG. 

SS-H-00326-2 


LENGTH (ft) - 


SCALE .006 


FACILITY LRC -VDT 


TEST 



^phase change ^ ^ 


oc - 35 


0 


Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

x (in) « 

y (in) • 

x (in) « 



HVD-EVCS 








PHASE CHANGE TEST 



CONFIG 


SS-H-00326-4 


LENGTH (ft) - 

SCALE .006 

FACILITY LRC-VDT 

TEST 

RUN 

M «o~ 

P total (pa»a) - 

T totai (*R) - 

^aw^total 

Rjsj per foot « 

T / « c* ^ _ 

phase change ' r ' 

to 

CM 

i 

A- 0 

0 = 180 


Camara Coordinates (from 
model center, x-axts 
parallel w/ stream , 

+ downstream) 

x (in) “ 

y (in) = 

z (in) * 


HVD-EVCS 















CONFIG. 


SS-H-00326-4 


LENGTH (ft) - 

SCALE ,006 

FACILITY LRC -VDT 

TEST 

RUN 

M.« 

^ total (P sia > “ 

^total ^ ) * 

T aw /T total “ 

Rjg per foot *» 

T ( *Fl SB 

phase change ' ' 

0 
00 

1 

|S- 0 

i - 180 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

x (in) - 

y (in) “ 

X (in) " 


HVD-EVCS 



















CONFIG. 

SS-H-00326-4 

LENGTH (ft) - 

scale t ope 
facility LRC-VDT 

TEST 

RUN 

P totaJ - 

Ttota! * ~~ ~ 

T /T » 

aw' total 

Rjg per foot ~ 

^phaae change ^ F) - 

«- 35 

<B - Q 

*-180 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream , 

+ downstream ) 

x (in) « 

y (in) ■ 

z (in) - 


HVD-EVCS 







CONFIG. 

SS-H-00326-4 

LENGTH (ft) - 
SCALE QQ6 
FACILITY LRQVDT 
TEST 
RUN 



P total <P* 5a > * 

T total - 

T aw /T tota! " 

Rjvj per foot ■* 


T ( 

phase change ' r * 

«- 0 ~ 
fi- 0 

i - 0 


Camera Coordinates (from 
model center, x-axts 
parallel w/ stream , 

+ downstream) 

x (in) = 


y (in) « 
z (in) “ 


HVD-EVCS 






















CONFIG 


SS-H-00326- 4 

LENGTH ( ft) - 
SCALE QQ6 

facility LRC-VDT 

TEST 

RUN 

M «o- 

P total <psia) * 

T /T - 
aw' 'total 

Rjyj per foot - 
^phase change ^ P) “ 

-5 “ 

7 ° o 

o 

Camera Coordinates (from 
mode! center, x^axis 
parallel w/ stream, 

+ downstream) 

x (in) - 

y (in) “ 

* (in) ■ 





\X> ) CD I I OMcn 1 4*1 U»1 k> 



CONFIG. 

SS-H-00326-4 

LENGTH (ft) - 
SCALE QQ6 

facility LRC-VDT 

TEST 

RUN 

M^- 

P total (P»ia) - 

T total < # R) “ 

T /T - 
aw total 

Rjvj per foot *■ 

T / ap\ 

phase change 1 r ' 

«-25 

0 - 0 

*-180 

Camera Coordinates (from 
model center , x-axis 
parallel w/ stream, 

+ downstream) 

x (in) ■ 

y (in) • 

z (in) * 


HVD-EVCS 












\© cdULLULUk 


PHASE CHANGE TEST 



Isotherm 


h/h 


r« V 


[ To 


*m 43 

FIGURE I 7 


NASA C*ngl*y 10711 


CONFIG. 

SS-H-0Q326-4 

LENGTH (ft) - 

"scale 006 
facility LRC-VDT 

TEST 

RUN 

P tota! (p*Ia) - 
T teta| <“R) - 
total “ 


Rjvj per foot ■■ 


*^"ph*»e change ^ F) ■ 

30 

»- 0 

* -180 

Camera Coordinates (from 
onodel center, x~axis 
parallel w/ stream , 

+ downstream) 

x fin) - 

y fin) - 

* fin) - 


HVD-EVCS 







So' bB|-jJ<r.|cnUfcjca to 


1 



Isotherm 

1 


tn 




M« 4 

FIGURE I 


4ASA L«i9l.y <F*>. 19711 


4 

8 


CONFIG. 

SS-H-QQ326-4 

LENGTH (ft) - 

"scale 006 
facility lrC-VDT 

TEST 

RUN 

V 

F total <PS»a) “ 

T total CR) - 

T aw /T total “ 

Rjg per foot * 


*^*phase change ^ F) • 

cCm 35 

»- 0 

*-180 

Camera Coordinates (from 
mode) center, x-axis 
parallel w/ stream , 

+ downstream) 

x (in) «* 

y (in) - 

* (in) ■ 


HVD-EVCS 












CONFIG 


LENGTH (ft) - 
SCALE 

FACILITY LRC - VDT 

TEST 

RUN 

P total - 

T totaI CR)- " 

^aw^tota! ” 


Rjsj per foot - 

*^phase change ^ p ^ ” 

«-0 

p = 0 

*- o 

Camera Coordinates (from 
model center, x-axia 
parallel w/ stream, 

+ downstream ) 

x (in) ■ 

y (in) - 

z (in) “ 


HVD-EVCS 












CONFIG. 


LENGTH (ft) - 
SCALE ,0Q6 

facilityLRC-VDT 

TEST 

RUN 3778 

7,9 

Ptotai ■ 639,7 

Ttetal I'R) *1375 

T aw /T total “.91 
Rfg per foot *= 

^phase change ^ ^ "300 
«- 30 

»- 0 

* - 1 80 

Camera Coordinates (from 
model center, x~axis 
parallel w/ stream , 

+ downstream) 

x (in) - 

y (in) • 

x (in) - 


HVD-EVCS 


























voioo l^llOMtu oj I to 



CONFIG. 


LENGTH (ft) - 
SCALE ,0Q6 ' 
FACILITY LRC " VDT 
TEST 

R UN 3778 

7,9 

P total (psia) - 639 7 

Ttotai""c ; R)"-i375 

T aw /T totai “ .90 


Rjsj per foot • 


T ( • p) 

phase change ' r ' 

«- 30 ~ 

0 

*-180 


300 


Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 


x (in) * 


y (in) ™ 
z (tn) * 


HVD-EVCS 




















CONFIG. 


LENGTH {ft) - 
SCALE ,Q06 - 
FACILIT Y L RC ~ VDT 
TEST 

RUN 3779 

M « * 7. 9 

P total <psia) - 649.7 

T totai CR) - 1340 

T aw /T total “ ,91 


par foot “ 

^phase change ^ "300 

«- 30 

*2 0 

* - 180 


Camera Coordinates (from 
model center , x-axis 
parallel w/ stream , 

+ downstream) 

x (in) * 

y (in) «* 


z (in) * 


HVD-EVCS 
















<*» M 



CONFIG. 


LENGTH (ft) - 

SCALE _006 

FACILITY LRC-VDT 

TEST 

run 3779 

M «- 7.9 

p totai “649,7 

T total cr) - 1340 

T av/ T totaI “ .90 

Rjg per foot ” 

T j ■( 

phase change ' r ’ 300 

«- 30 

0 

*-180 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream , 

+ downstream) 

x (in) ■* 

y (in) * 

z (in) - 


HVD-EVCS 

















PHASE CHANGE TEST 



CONFIG 


LENGTH (ft) - 

SCALE QQ6 

FACtLITY L.RC ~VDT 

TEST 

RUN 3780 

M„- 79 

P toteI (paia) - 644.7 
T totai CR) -1335 


T aw^ T total ” ,91 
Rfg per foot — 

T phaa« change "300 


CC " 30 

»- 0 

*- 180 

Camera Coordinates (from 
mode! center, x-sxis 
parallel w/ stream , 
downstream) 

x Cin) * 

y fin) " 

* fin) - 


HVD-EVCS 





onto 



CONFIG. 


LENGTH (ft) - 
SCALE ,006 

facility LRC-VDT 

TEST 

r un 3780 

M ~- 7.9 

P total "644.7 

T totai i ° r ) -1335 


T aw /T totaI “ .90 


Rjsj P®** foot " 


T / 

phase change ' r ' 

«- 30 ~ 

/»- 0 

#- 180 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

x (in) = 



y (in) - 


* (in) • 


HVD-EVCS 
















CONFIG. 


LENGTH (ft) - 

SCALE QQ6 

"facility LRC—VDT 

test 

"run 3781 
79 

Ptotal (psia) - 634.7 
T t°tal I'R) - 132 5 

total " 91 

R |s| per foot « 

"^phase change ^ ^ "300 

oC - 30 

0 

* - 180 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 
downstream ) 

x (in) « 

y (in) - 

* (in) • 


HVD-EVCS 










CONFIG 


LENGTH (ft) - 
SCALE ,0Q6 
FACILITY LRC-VDT 
TEST 

RUN 3781 

*m- 7.9 

p tot«i <p* ia > "634.7 

^ total CR) -1325 


T av/ T total - .90 


Rn per foot " 

T ( *C\ m* 

phase change 1 r 1 300 

*- 30 


/»- 0 

*- 180 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream , 

+ downstream) 


x (in) « 


y (in) “ 
z (in) - 


HVD-EVCS 



















CONFIG. 


LENGTH ( ft) - 
SCALE ,QQ0 

facility LRC-VDT 

TEST 

RUN 3782 

M m- 79 

R total (psia) - 6 44.7 

T total - 1375 

T aw /T total - ,9 1 

Rjsg per foot «■ 

^phase change ^ ^ "300 
«- 30 

ft- Q 

*-180 

Camera Coordinates (from 
model center, x-axis 
parallel w / stream, 

+ downstream) 

x (in) « 

y (in) « 

z (in) * 


HVD-EVCS 









'j?|a>|-j]tT'knlAlc*j|to 


PHASE CHANGE TEST 



CONFIG. 


LENGTH (ft) - 
SCALE ,OQ 6 

facility LRC-VDT 

TEST 

RUN 3782 

M »- 7,9 

P tatal <p»») “644.7 

T totai cr) - 1375 

T «v/ T to,.i - .90 
Rfj per foot — 


*^phaaso change ^ ^ 

«- 30 ~ 

A- 0 

*-180 


3QQ 


Camera Coordinates (from 
model center, x-axis 
parallel w/ stream , 

+ downstream) 

x fin) » 

y fin) • 

* tin) I « 


HVD-EVCS 









PHASE CHANGE TEST 



CONFIG, 


/ 

LENGTH (ft) - 

scale ,006 
facility LRC-YDT 

TEST 

3783 

7,9 

P total <ps»a) “649.7 

<»*> - 1365 

T **/ T total .91 

Rfg per foot « 

T pha»e change ^JQQ 

30 

0 

*- 180 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 
downstream) 

* Cin) - 
y fin) - 

* tin) “ 


HVD-EVCS 






CONFIG, 


LENGTH (ft) - 
“scale ,006 
"facility LRC-VDI 
test 

3783 

79 

P tota! (p»ia) - 649.7 

T total (»R) - T3Q5 

T avv/^ r total “ .90 


Rjg per foot * 


"^phase change ^ 

'*-30 


"400 


*- 0 

*-180 

Camera Coordinates {from 


cnodel center, x-axis 
parallel w/ stream, 
downstream) 


x fin) * 
y fin) - 
* I in) « 


HVD-EVGS 






PHASE CHANGE TEST 



LENGTH (ft) - 


FACILITY LROVDT 


«ASA Lralty (F*b. 19 > 1 | 


1° , n 
7 : ? ) 1 It 


\0 L 7 



MGE 58 
HGU« 32 





* i T 


5 m 


RU N 3784 


79 


P tot«l <paia) -649.7 


T total CR) - 1325 


T avv7 T total “.91 


R N per foot — 



o 


Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

** downstream) 


y fin) - 
* tin) “ 





coi<r» 


PHASE CHANGE TEST 



CONFIG 


LENGTH (ft) - 
SCALE , Q 06 
FACILITY LROVDT 
TEST 

3784 

M «- 7,9 

P total <P*ia) - 649.7 
^total <' R > - 1325 ~ 

total “ ,90 
per foot — 

^phase change ^ ^00 

«*- 30 

ft - 0 

*-1 80 

Camera Coordinates (from 
cnodel center, x-axis 
parallel w/ stream, 
downstream) 

x fin) « 

y fin) ■ 

x fin) - 


HVD-EVCS 











CONFIG. 


LENGTH (ft) - 
SCALE OQ 0 

facility LRC-VDT 

TEST 

"run 3735 

M.- 7.9 

P total <P*ia> - 174.7 
T touu <*R) -1295 


T «w/ T total “ .91 

Rjq per loot « 

^phese change ^ “213 

« - 30 

A- 0 

* - 180 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream , 
downstream) 

x Cin) * 

y tin) - 

x tin) " 


HVD-EVCS 















CONFIG 


LENGTH (ft) . 

SCALE 0Q6 

facility LRC-VDT 
test 

~run 3785 

M .- 7.9 

p tow <p*ia> - 174.7 

T tot ,u i * R > - 1295 

T «^ r total “ .90 
Rjsj per foot - 

*^*pha*o change ^ ^ **21 3 

<*- 30 
0 

* - 180 

Camera Coordinates (from 
mode! center, x-axts 
parallel w/ stream, 

* downstream) 

x (in) - 

y (in) » 

> (in) - 


HVD-EVCS 





CONFIG. 

LENGTH (ft)'- 
SCALE ,0Q6 
FACILITY LRC - VDT 
TEST 

RUN 3786 

M «>" 7,9 

P tota| (p»«a) - 639.7 

T totai rn) - 1380 



Camara Coordinates {from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

x (in) " 

y (in) « 

z (in) ■ 


HVD-EVCS 

























1 1 1 W I 


PHASE CHANGE TEST 



Isotherm 




L 3 


«« 63 
HOME 37 


** Langley <f*b. t*7i) 


CONFIG. 

LENGTH (ft) - 
~SCALE ,OQ Q 

facility LRC-VDT 
test 

* UN 3786 
M -~ 7 g 

p iot<»i (p««) - 639.7 

T totoi cr) -1380 

T *w^ T total “ .90 

P* 1 * foot * 
phase change ' FI 

oc - 30 
0 

*- 180 

Camera Coordinates (from 
model center, x-axia 
parallel w/ stream, 
downstream ) 

x fin) » 

y fin) • 

* fin) • 


HVD-EVCS 




CONFIG. 


LENGTH (ft) * 

SCALE ,QQ6 
FACILITY LRC-VDT 
TEST 

Run 3787 

7,9 

P iotal “174.7 

Ttotol C r) “1260 

total * .9 1 
Rjg par foot «■ 

*^pha«« change ^ "1 82 

30 

*- 0 

* - 180 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

x (in) " 

y (in) - 

s (in) ■ 


HVD-EVCS 




















PHASE CHANGE TEST 



Isotherm 


HE 


10 


PAGE 65 
RGU8E 39 


tanglay IF«b. J9711 


CONFIG. 


LENGTH ( ft) . 

SCALE ,OQ g 

facility LRC-VDT 
test 

~* UN 3787 
M -~ 7,9 

P total (psia) - 174 7 

^•total (-R) - 1260 

T a»/* r totaI “ .90 
Rfsj per foot * 

*^*ph«se change ^ ^ "*182 

«*- 30 

*- 0 

*- 180 

Camera Coordinates (from 
enodel center, x-axis 
parallel w/ stream , 

*’*' downstream) 

x (in) - 

y (in) - 

* (in) - 


HVD-EVCS 




CONFIG. 


LENGTH (ft) - 
SCALE # QQ6 
FACILITY LROVDT 
TEST 

Run 3788 

79 

P total <psia) « 639-7 

T total rR) “1385 

T aw /T total * .9 1 


R N per foot “ 

T phese change * "213 

*~"30 

»- 0 

* - 180 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

x (in) * 

y tin) - 

* tin) - 


HVD-EVCS 















CONFIG. 


LENGTH ( ft) - 
SCALE .006 

facility LRC-VDT 
test 

run 3783 
7,9 

P total (psia) - © 39.7 
~T tofaJ CR) - 1385 

total " .90 

Rjsj per foot » 

*^phaae change ^ ^ *^3 

30 

*- o 

+ - 180 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

"*■ downstream) 

* fin) - 
y Cin) - 

* fin) «■ 


HVD-EVCS 








CONFIG 


LENGTH (ft) - 
SCALE .0Q6 

facility LRC-VDT 

TEST 

RUN 3789 

79 

p total “ 1 77.7 

T total t°R) - 12 85 

T av/^ total - ,91 
Rjg par foot = 

*^phase change ^ ”182 

*- 30 

£ - 0 

*-180 


Camera Coordinates (from 
mode! center, x-axis 
parallel w/ stream, 
downstream ) 

x fin) * 

y fin) • 

z fin) “ 




























CONFIG, 


LENGTH (ft) - 

"sscale qqq 

facility LRC-VDT 

TEST 

RUN 3789 

7,9 

P total (pa»«) - 177 7 
^total (°R> - 1285 


total " .90 

Rfj per foot - 

^phasa change ^ 

30 

0 

*-180 


‘182 


Camera Coordinates (from 
model center, x-axi* 
parallel w/ stream, 

* downstream) 


x fin) » 
y Cin) - 
* fin) « 


KVD-EVCS 





CONFIG 


LENGTH (ft) - 
SCALE ,0Q6 
FACILITY LRC-VDT 
TEST 

run 3790 

M -“ 7.9 

P total <P s * ai " 649.7 

T tota! “ 1385 

^aw^total “ .91 

Rj^ per foot * 

^phase change ^ "*213 

«*-30 

»- 0 

*- 180 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream , 

■+ downstream) 

x fin) “ 

y (in) - 

* (in) « 


HVD-EVCS 


























PHASE CHANGE TEST 



Isotherm 

WEBSM 

1 

WtEZAWm 

2 

msm&mk 

3 


4 


5 


6 


7 


8 


9 


16 



mi 7 1 

RSURE 45 


3 


* L»nyl«y IP 1371) 


CONFIG. 


LENGTH (ft) - 
SCALE ,0Q6 

facility LRC-VDT 

TEST 

~run 379Q 

M «- 7 9 

P total <psia) - 649.7 

^totai <»*> - 1385 

total " .90 

Rjsj par foot — 

***ph«se change ^ **213 

^-30 
£ - 0 

*-180 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream , 
downstream) 

x (in) 

y I in) - 

* tin) • 


HVD-EVCS 









CONFIG 


2- 

LENGTH (ft) - 

SCALE .006 
FACILIT Y LRC - VDT 
TEST 

run 3791 

M-- 7.9 

P total tp* 5a) " 174.7 

T teti <’*> " 1275 

T av/ T total .91 



HVD-EVCS 





















vo loo 



CONFIG. 


LENGTH (ft) - 
SCALE 0Q6 

FACILITY LRC-VDT 

TEST 

run 3791 

7 , 9 

P totaI (p*' a > - 174.7 

- 1275 

total ” .90 

Rpg par foot ■* 


^*phaso change ^ 

«- 30 ~ 

fi- 0 

* - 1 80 


‘182 


Camera Coordinates (from 
model center , x-axis 
parallel w/ stream, 

* downstream) 

x (in) * 

y (in) - 

* (in) » 


HVD-EVCS 










vo lco l-J lCT'll/1 4M Cu to 


PHASE CHANGE TEST 


*’v 


\ 



NASA Langley JFeb. 19711 


CONFIG. 


LENGTH (ft) - 
SCALE .006 
FACILITY LROVDT 

TEST 

RUN 3792 

79 

p totai *1394.7 
T total CR) * 1405 

T aw /T total “ .91 


R n per foot ■* 


^*phaae change ^ "400 

«- 30 

tl 0 

* - 180 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream ) 

x (in) - 

y (in) “ 

z (in) - 


HVD-EVCS 















'oIooHIo^oiU.Mm 



CONFIG. 


LENGTH (ft) - 
SCALE OQ Q 
FACILITY LRC-VDT 

TEST 

run 3792 

M «- 7,9 

p ,otai (p««> -13 94 . 7 
Ttotal CR) - 1405 

T av/ T total - .90 

Rjsj per foot * 

"**pha»e change ^ ^ ^-OO 

«*- 30 

fl- 0 

*-180 

Camera Coordinates (from 
mode! center, x-axis 
parallel w/ stream, 
downstream ) 

x (in) - 

y fin) * 

* (in) * 









CONFIG. 

4- 

LENGTH (ft) - 
SCALE 006 : 
facility LROVDT 

TEST 

RUN 3793 

7,9 

P total “1424.7 

T total CR) “1410 

T aw /T total .91 
per foot * 

^"phase change ^ *400 

«- 30 

fi- 0 

*- 180 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream , 

+ downstream) 

x (in) « 

y (in) ■= 

2 (in) • 


HVD-BVCS 


























CONFIG. 


LENGTH (ft) - 
SCALE .0Q6 
FACILITY LRC - VDT 

TEST 

run 3793 

7.9 

p totai <p® 5a) “1424.7 

Ttotal CR) - 1410 

T aw /T totaI “ .90 


Rjg per foot « 



Camera Coordinates (from 
model center , x-axis 
parallel w/ stream, 

+ downstream) 


x (in) *= 


y (in) * 
z (in) “ 


HVD-I • S 


























VO la>H|0' Cn[4»> u*|m 



Isotherm j h/h^ 



MS 78 

rcuk 52 


CONFIG. 

tt6t> 

LENGTH (ft) - 
SCALE ,0Q6 
FACILITY LRC-VDT 

TEST 

RUN 3794 

7,9 

R total (psia) "634.7 
T total cr) -1385 

T aw /T total - .92 


Rjsj per foot ** 

^phase change ^ ^ "150 

"• "W 

*= o 

*-180 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

x (in) * 

y (in) « 

z (in) “ 


HVD-EVCS 

















crksiUJM to 



CONFIG. 

LENGTH (ft) - 
SCALE ,QQ6 

facility LRC-VDT 

TEST 

RUN 3794 

7,9 

P total <psia) - 634.7 

^total rR) - 1385 

T aw /T total " .90 
Rjsj per foot ** 

^phase change ^ *^150 

«- 35 

js° 0 

*- 180 

Camera Coordinates (from 
mode! center, x-axis 
parallel w/ stream, 

+ downstream ) 

x (in) = 

y (in) « 

z (in) * 


HVD-i '• S 















CONFIG 


mb 

LENGTH (ft) - 
SCALE ,006 
FACILITY LRC-VDT 
TEST 

r un 3795 

M-- 7.9 

^ total <P sia > “ 664.7 

^ total <*R) “1390 



HVD-EVCS 



























CONFIG 


LENGTH (ft) - 

SCALE 006 

FACILITY LRC -VDT 

TEST 

RUN 3795 

M -‘ 7.9 

^ total <P sia > *664.7 

Ttou, <" R » - 1390 

T aw /T tota l “ .90 

Rjg per foot ■* 

^phase change ^ ^ *213 

*- 35 

0 

*- 180 

Camera Coordinates {from 
model center, x~axis 
parallel w / stream, 

+ downstream ) 

x (in) “ 

y (in) “ 

2 (in) ■ 


HVD-EVCS 

























0 vO' 00 -OjCT' 


PHASE CHANGE TEST 



»s t 82 

FIGURE 56 


NASA La/i B l«v (Feb. 19711 


CONFIG. 


/i/oo 

LENGTH (ft) - 
SCALE ,006 
FACILITY LRO VDT 
TEST 

RUN 3796 

M q>~ 7.9 

P total (psia) » 639.7 
^ total “ 1390 

T aw /T total ” .92 

Rjsj per foot * 



HVD-EVCS 


















VO k» |<^kn [Jkl 04 [n 



CONFIG. 


LENGTH (ft)'- 


SCALE .006 


facility LRC-VDT 

TEST 


RUN 3796 


M «- 7.9 


p tot«i “639.7 

r total - 1390 

T &w/ T total .90 

Rjg per foot » 


T f *p\ — 

phase change ' r ' 


250 


«- 35 




0 


* - 180 


Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 


x (in) - 


y (in) * 
z (in) - 


HVD-EVCS 


















PHASE CHANGE TEST 



« 84 
IRE 58 


CONFIG 


LENGTH (ft) - 

SCALE .006 
facility LRC-VDT 

TEST 

RUN 3797 

M »" 7.9 

^ total ( P sia) “644,7 

Ttotal CR)- 1390 



Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream ) 

x (in) *= 

y (in) • 



HVD-EVCS 























ph° P 5 HJ< r '| 0 ’l'* k I who 


PHASE CHANGE TEST 


2 > 



Isotherm 

BS9S9I 

1 

i 

2 

THT1 

3 

1 o*>c& | 

4 


5 


6 


7 


8 



m« 85 


MUM 59 


A IF oO. 1871) 


CONFIG. 


LENGTH (ft) - 

SCALE .006 

FACILITY LRC-VDT 

TEST 

RUN 3797 

M -- 79 

P total (psia) - 644 . 7 

T total ("R) - 1390 

T aw /T total “ .90 

Rjsj per foot «■ 

T phase change * "150 

“■ 30 

A- 0 

A -180 

Camera Coordinates (from 
model center, x~axis 
parallel w/ stream, 

+ downstream) 

x (in) “ 

y (in) “ 

z (in) • 


HVD-EVCS 






















vn|o> o|<rkn|-Mu> to 


PHASE CHANGE TEST 



CONFIG. 

3 


LENGTH (ft) - 
SCALE .Q06 

facility LRC-VDT 

TEST 

R U N 3798 

7.9 

p totai - 544 .7 

T total <°R) - 1360 

T aw /T totaI .91 


Rjsj par foot “ 

^phaae change ^ "213 

«- 30 

»- 0 

* - 180 

Camera Coordinates (from 
model center » x-axis 
parallel w/ stream, 

+ downstream) 

x (in) ■* 

y (in) * 

* (in) * 


HVD-EVCS 


























\G |o»l~g|<3Mt/i|4hJU>|to 



CONFIG. 


LENGTH (ft) « 

SCALE QQ6 

facility LROVDT 

TEST 

* UN 3798 

7.9 

p total • 544. 7 

Ttotal <° R > “ 1360 

T aw /T total * .90 


Rjsj per foot — 

^phas# change ^ "213 

<*-30 

»- 0 

»-180 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

x (in) " 

y (in) * 

z (in) * 


HVD-EVCS 




























PHASE CHANGE TEST 


CONFIG 



LENGTH (ft) - 

SCALE .006 

FACILITY LRC -VDT 

TEST 

RUN 3799 

7.9 

P total tpsia) * 464.7 

T total CR) -1340 

T aw /T total .91 

Rj^j per foot « 

T /°p\ , 

phase change ' r ' 213 

*- 30 

0- 0 

* - 180 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

x (in) “ 

y (in) « 

* (in) - 


HVD-EVCS 





















CONFIG. 


LENGTH (ft) - 
SCALE .0Q6 

facility LRC-VDT 

TEST 

RUN 3799 

m -~7,9 

R total <p sia) • 464.7 

T total CR) - 1340 

T av/ T total “ .90 

Rjvj per foot • 


phase change 1 r ' 

*- 30 


213 


»- 0 

* - 180 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 


x (in) ■ 


y (in) - 


* (in) * 


HVD-EVCS 






















O VO a>{-Ol<7vlcnlMt»|tO 


PHASE CHANGE TEST 



CONFIG. 

3 


LENGTH (ft) - 

SCALE .006 

FACILITY LRC-VDT 

TEST 

run 3800 

m.- 7.9 

p totai <p sia > -=464.7 

T total cri - 1365 

T aw /T total .91 

Rjyj per foot ■ B 

T phaa® change “213 

<*=30 

0- 0 

* - 180 

Camera Coordinates (from 
model center*, x-axis 
parallel w/ stream , 

+ downstream) 

x (in) ** 

y (in) ■ 

z (in) “ 


HVD-EVCS 

























CONFIG. 


LENGTH (ft) - 


SCALE QQ6 

facility LRC-VDT 

TEST 


RUN 3800 

M «>° 7. 9 

p totai <p» ia > -464.7 


total “1365 


T aw /T total “ .90 


Rjsj per foot ■ 


T I »p) m 

phase change ' r ’ 21' 

*-30 

0 - 0 

* - 180 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

x (in) ” 


y (in) - 
z (in) “ 


HVD-EVCS 























0 * 1(0 


PHASE CHANGE TEST 



CONFIG. 


LENGTH (ft) - 

SCALE .006 
FACILITY LRC-VDT 

TEST 

run 3802 

7,9 

p totai <p s * a > = 539.7 
T total -1345 
T avy/ T total .91 



HVD-EVCS 



















(T'|ui!s-|Oj|tO 



CONFIG. 


LENGTH (ft) - 
SCALE .QQ6 1 
FACILITY LRC-VDT 
TEST 

3802 

M -~ 7.9 

p totai <p a * a i “ 539,7 
T totai CR) - 1345 
T aw /T total “ .90 

Rjg per foot » 

T (*cl B 

phase change 1 1 2'l'‘ 

«~-30 

fi- 0 

*- 180 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

x (in) - 

y (in) • 

z (in) « 





















tO|vOIt-|CO|CT\ 



CONFIG. 

3 


LENGTH (ft)'- 
SCALE ,0Q6 
FACILITY LROVDT 

TEST 

RUN 3803 

79 



R total <p» ia > - 429.7 
T tota! <-R) - 1340 


HVB-EVCS 













CONFIG 


LENGTH (ft) - 

SCALE .006 

FACILITY LRC-VDT 

TEST 

run 3803 

M -“ 7.9 

P total " 429.7 

T total («r) -1340 

T aw /T total “ .90 

Rjg per foot - 

^phase change ^ *213 

<*- 30 

0 

1 

— i 
00 
o 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

x (in) * 

y (in) ■* 

z (in) ■ 


HVD-EVCS 










CONFIG, 

2 - 

LENGTH (ft) - 

SCALE ,006 

FACILITY LRC-VDT 

TEST 

RUN 3804 

M «>- 7,9 

R total “ 424. 7 

^ total < 0R > -1380 

T aw /T total “ .91 

Rjvj per foot — 

^phaae change ^ ^ *213 

«- 30 
fi - 0 



HVD-E7CS 

























CONFIG. 


LENGTH (ft) - 

SCALE .006 

FACILITY LRC-VDT 

TEST 

run 3804 

M -- 7 9 


T total CR> -1380 

T aw /T total ' .90 

Rjg per foot •* 


*- 30 

£ - 0 

* - 180 

Camera Coordinates (from 
model center, x-axia 
parallel w/ stream, 

+ downstream) 

x (in) • 

y (in) - 

z (in) • 


HVD-EVCS 









PHASE CHANGE TEST 



CONFIG. 


LENGTH (ft) - 

SCALE .006 

FACILITY LRC-VOT 

TEST 

run 3805 

7.9 

p totai <p* ia> " 794 .7 

TtoUl CR) - 1420 

T av/ T tota . “ .91 

Rjg per foot “ 

***phaae change ^ *213 

0 

CO 

1 

■ 

o 

t - 180 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream , 

+ downstream) 

x (in) * 

y (in) «• 

* (in) ** 


HVD-EVCS 






















PHASE CHANGE TEST 




’ mcc 99 
flewf 73 


9A Lwiftoy (Fat>„ t»yij 


CONFIG, 


LENGTH <ft) - 

SCALE 006 

facility LRC-VDT 

test 

run 3805 

M -“ 7.9 

p toui - 794. 7 

T toui cr) -1420 

T av/ T toUl ~ .90 

Rjsj per foot « 

^phasa change 

*-30 

i 

O 

* - 180 

Camara Coordinate* (from 
model center » x~axt* 
parallel w/ stream, 

-*■ downstream) 

x fin) ■ 

y fin) - 

* fin) * 


BVD-EVCS 





CONFIG. 


LENGTH (ft) - 

SCALE ,006 

FACILITY [_RC - VDT 

TEST 

run 3806 

>J 

CD 

p tot«i <p s « a) " 774.7 

total CR) -1360 

T aw^ T total “ .91 

Rjs] par foot " 

T ( •{?) K 

phase change ' ' 213 

*-30 

/»- 0 

* - 180 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

x (in) “ 

y (in) ■ 

* (in) ■ 


HVD-EVC8 























CONFIG 


LENGTH (ft)' - . 

SCALE 0Q6- 

facility LRC-VDT 

TEST 

RUN 3806 

7,9 

p totai “ 774.7 

T tow (*R) -1360 


T «»/ T wi ~ .90 

Rfg per foot “ 

T / 

phase change ' 7 

30 

*- 0 
* - 180 


213 


Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 


x (in) - 
y (in) ** 


z (in) - 


HVD-EVCS 









MASA Lwifltev (F«b. 1S7!( 


CONFIG. 


LENGTH (ft) - 
SCALE ,Q06 •- 
FACILITY LRC-VDT 
TEST 

r un 38Q7 

*m- 7.9 

R total - 774.7 

T tot«i <*R> -1390 


T aw/ T total * .9 1 
Rjg per foot ** 

T / 

phase change ' ' 

«- 30 ~ 

& ■ 0 
#-180 


“300 


Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 


x (in) » 


y (in) m 
z (in) ■ 


KVn-BVCS 




















PHASE CHANGE TEST 



IA Ungfey <F«b. 1871 \ 


CONFIG. 


LENGTH (ft) « 

SCALE OQQ 
FACILITY LRC - VDT 
TEST 

R UN 38Q7 

M ~- 7,9 

p totai - 774.7 

T total <-*> -1390 
T aw /T total “ .90 


Rjsj par foot • 

^phase change ^ "300 

« - 30 

i»- 0 

* - 180 


Camara Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream ) 

x (in) - 


y (in) " 
* (in) * 


HVD-EVC8 












Isotherm 



CONFIG. 


LENGTH (ft) - 
SCALE ,0Q6 
FACILITY LRC-VDT 
TEST 

RUN 3808 

M .-~ 7.9 

^ total ( p aia > - 639.7 
T total CR) -1360 


T a«/ T total " .91 




180 


Camera Coordinates (from 
model center, x-axia 
parallel w/ stream, 

+ downstream) 


x (in) » 
y (in) ” 
z (in) “ 


HVD-EVCS 














MwlH 


PHASE CHANGE TEST 




r Mff 105 
KUK 79 


A L»nfitv <F*. 1971) 


CONFIG. 

LENGTH (ft)'- 
SCALE QQ6 ~ 

facility LROVDT 

TEST 

RUN 3808 

V7,9 

P total < p*i» ) - 639-7 

T total CR) - 1360 

T &v/ T total " .90 





Camara Coordinates (from 
model center, x-axis 


parallel w/ stream, 
+ downstream) 

x (in) - 

y (in) « 

Z (in) * 


HVD-EVCS i 















CONFIG 


LENGTH (ft) - 


SCALE # 006 


FACILITY LRC-VPT 

TEST 


RUN 3809 


M 


W- 7.9 


P total (p»t«) * 639.7 
^toui (°R) -1395 


T aw /T total " .91 


Rjyj per foot 


^"phase change ^ *350 


30 


o 


*-180 


Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 


[in) 


y (in) - 
* (in) - 


HVD-E7CS 









CONFIG, 


LENGTH (ft) - 

SCALE 0Q6 : 

facility LRC-VDT 

TEST 

~RUN 38Q9 

m»- 79 

p tota i (p»i») - 639.7 

T tot,i cr» -1395 

T av/ T total “ .90 

Rjg pep foot * 

T phaae chang. “350 

"* - 30 

*- 0 

#-180 


Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

x (in) - 

y (in) - 

* (in) - 


HVD-EVCa 






CONFIG 


LENGTH (ft) - 

SCALE .006 

facility LRC-VDT 

TEST 

RUN 3810 

M.- 7.9 

p tot«i ( p* ia) " 639.7 

Tfoui < 4R > - 1365 

- .91 

Rj^ per foot * 

"**phaee change ^ "350 

*- 30 

0- 0 

*- 180 

Camera Coordinates (from 
model center , x-axis 
parallel w/ stream , 

+ downstream) 

x (in) “ 

y (in) ■ 

* (in) ■ 


HVD-EVCS 


























“iriri *. wn 


PHASE CHANGE TEST 




na 109 
mu* 83 


JA L«n*J.y (F*b. 1971( 


CONRO. 


LENGTH (ft) - 

SCALE .006 

FACILITY LRC-VDT 

TEST 

RUN 3810 

M -- 79 

^ total -639,7 

T tot«i CR) - 1365 

T aw /T iotal " .90 

Rjsl per foot * 

"^phase change "350 

*-30 

t- 0 

o 

00 

r— 

'S. 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

x (in) “ 

y (in) » 

X (in) - 


HVD-EVC3 









wlro 



CONFIG 


LENGTH (ft) - 
SCALE ,006 1 
FACILITY LRC - VDT 

TEST 

RUN 381 1 

M -- 7.9 

p tot«i “639.7 

T total CR) - 1345 

T aw /T total " .91 
Rj^ per foot * 

phase change ^ "300 

*- 30 

/»- 0 

*-180 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

x (in) - 

y (in) “ 

* (in) ■ 


HVD-EVCS 


















PHASE CHANGE TEST 



Isotherm 

■2ZSBH 

1 

. *002. 

2 

.2/2* 

3 

WMZJrTM ■■ 

i 


... 5 


6 


7 


8 


9 





«* It I 

HGUtt 85 


tA LangKy IF*. 1®71> 


CONFIG. 


LENGTH ( ft) - 
SCALE QQ 6 
FACILITY LRC-VDT 

TEST 

run 3811 

M »- 7,9 

p tot«i " 639. 7 

T tot«t CR) - 1345 



Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

x (in) ■ 

y (in) - 

* (in) ■» 


HVD-EVC8 








PHASE CHANGE TEST 




LENGTH (ft) - 


SCALE .006 : 


FACILITY LRC VDT 


TEST 


RUN 3812 


^ total <P si *) “174.7 


Ttotal (°R) “1275 



R|S| P er toot " 


"^phasa ohanga * ^ *150 


*- 30 


fi- 0 


*- 180 


Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

x (in) « 

y (in) « 

z (in) ■* 












CONFIG 


LENGTH (ft) - 
SCALE ,0Q6 : 
FACILITY LRC-VPT 
TEST 



run 3812 

M.- 7,9 

p tolal < P «i«) -174.7 

T total cr) - 1275 

T «w /T total " .90 
Rjyj per foot ■ 

^phase change "150 

«-30 

»- 0 

*- 180 

Camera Coordinates (from 
model center f x-axis 
parallel w/ stream, 

+ downstream) 

x (in) * 

y (in) ■ 

* (in) “ 


HVD-EVC8 












CONFIG 


LENGTH (ft) - 
SCALE ,0Q6- 

facility LRC-VDT 

TEST 

RUN 3813 

M «- 7,9 

R total "1039.7 

total (*R) ”1425 


T /T 

aw' total 


.91 


Rjg par foot ■» 


*T 


phase change 


«- 30 
0 

* - 180 


CFI 


"400 


Camera Coordinates (from 
model center, x-axis 
parallel w/ stream , 

+ downstream) 


x (in) « 


y (in) “ 
* (in) ■ 














CONFIG 


LENGTH (ft) - 
SCALE .006- 
FACILITY lrc-vdt 

TEST 

RUN 3813 

m»- 7.9 

p to»«i “1039.7 
Ttotal CR) “1425 
T a w /T to«,i - .90 

Rjg per fool - 

"*"phaee change ^ "VJQQ 

*-30 

»- 0 

t - 180 


Camera Coordinates (from 
model center, x-axts 
parallel w/ stream, 

+ downstream) 

x (in) • 

y (in) - 

* (in) ~ 


HVD-EVCS 



















PHASE CHANGE TEST 


CONFIG 



LENGTH (ft! - 
SCALE ,Q06 

facility LRC-VDT 

TEST 

RUN 3814 

M «- 7.9 

Ptofi -1064.7 

Ttofi CRI - 1405 

T a«/ T to»«l " .91 



Camera Coordinates (from 
model center , x-axis 
parallel w/ stream, 

+ downstream) 

x (in) « 

y (in) » 

x (in) * 


NASA Lwvtoy (Ftb. 1871! 


HVD-EVCS 



















CONFIG 


LENGTH (ft) - 
SCALE QQ6 - 
FACILITY LRC-VPT 
TEST 

RUN 3814 

7.9 

P total “1064.7 


T tow <*R) -1405 
T.w^toul - .90 

Rjyj per foot ■ 

^phase change ~350 

*-30 

*- 0 

* - 180 

Camera Coordinate# (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

x (in) * 

y (in) * 

z (in) " 


HVD-EVC8 












CONFIG 


LENGTH (ft) - 
SCALE 0Q6 : 
FACILITY LRC’VDT 

TEST 

Run 3815 

M -“ 7,9 

P total *1064.7 

T total < # R) *1370 

T aw /T total “.91 
R N per foot ■> 

"^phase change ^ *350 

*-30 

»- 0 

»- 180 

Camera Coordinate* (from 
model center, x-axts 
parallel w/ stream, 

+ downstream) 

x (in) “ 

y (in) - 

* (in) " 


HVD-EVC8 

















PHASE CHANGE TEST 



Isotherm 

MSEBM 

1 

1 T — 

2 

m pi ,f 

3 

.mi i 

z 

mirrmmi 

s 

.1254* 1 

6 

m ' it — 

7 


8 


9 


l6 



f na 1 19 
new* 93 


*A*A L«n*l*v iftb. 1971 ) 


CONFIG* 


LENGTH (ft) - 
SCALE ,006 17 
FACILITY LRC ~ VDT 

TEST 

RUN 3815 
79 

P total ( p* ia J - 1 064 . 7 
Ttotal <‘R> - 1370 
^av/^total " .90 

Rjg per foot — 



















CONFIG 


LENGTH (ft) - 

SCALE ,0Q6 - 

FACILITY LRC -VDT 

TEST 

RUN 3816 



p tot*i <p« ia > - 664.7 

Ttotal 1-R) - 1335 

T .^| - . 9 1 

Rjsj per foot ■ 

T phaae change "250 

*-30 

*- 0 

#-180 


Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

x (in) » 

y (in) " 

* (in) - 


HVD-EVC3 














PHASE CHANGE TEST 




Mf 121 



LENGTH (ft) ~ 


SCALE 006 - 


FACILITY LRC -VDT 


TEST 


run 3816 


.9 


p toui * 664*7 


Ttoui <**> *1385 


^aw^total ** ,90 


par foot » 


T pha*a change ^ "250 


«- 30 


fi- 0 


*-180 


Camara Coordinates (from 
modal aenter, x-axis 
parallel w/ stream, 

+ downstream) 

x (in) ■ 

y (in) - 

* (in) ■ 














CONFIG 


LENGTH (ft) - 
SCALE ,0Q6 ~ 
FACILITY LRC - VDT 

TEST 

run 3817 

M.- 7.9 

R total <p ai<,) "639.7 
Ttotal I’R) " 1345 
T .w /T tot.l - .9 1 


Rjg per foot * 


*^phase change ^ ^ *300 

ir»r~3Q~"' 

0 * o 

*- 180 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream , 

+ downstream) 

x (in) “ 

y (in) “ 

z (in) “ 


HVD-EVCS 




















wlio 



CONFIG 


LENGTH (ft) - 
SCALE QQ6 
FACILITY LRC - VDT 
TEST 

RUN 3817 

M -“ 79 

p toui <*•**> “639-7 

Ttofi V-r) - 1345 

T aw /T tota1 " .90 

Rjyj par foot ■ 

^phftN change "300 

'«■ 30 

/»- 0 

0-180 

Camara Coordinates (from 
model canter, x-axis 
parallel w/ stream , 

+ downstream) 

x (in) ■ 

y (in) - 

* (in) • 


HVD-EVC8 



















CONFIG 


LENGTH (ft) - 
SCALE .0Q6 - 
FACILITY LRC -VDT 

TEST 

RUN 3818 

7.9 

p tot«i - 639-7 
Ttotai <-R) -1320 


^aw^total ,9 1 

Rjj per foot *• 

T ( *Fl ■ 

phase change l ' 350 

**-30 

ft- Q 

*-180 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream ) 

x (in) “ 

y (in) ■ 

z (in) • 


HVD-EVCS 























tolohilcrv 


PHASE CHANGE TEST 




msi 125 
MURE 99 


AiA Lioflliy (Fib. 1871) 


CONFIG 


LENGTH (ft) - 

SCALE 006 ' 

FACILITY LRC-VDT 

TEST 

RUN 3818 


p u>m - 639.7 

T tota , <*R) - 1320 


Rjsj per foot *■ 

^phase change * #fr * *350 

*- 30 

/B - 0 

*-180 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

x (in) - 

y (in) - 

s (in) - 


HVD-EVCS 










PHASE CHANGE TEST 


CONFIG. 



LENGTH (ft) - 

SCALE t QQ6 

facility LRC-VDT 

TEST 

Run 3819 

M -~ 7,9 

Rtotai “ 649.7 

Ttotal CR) - 1340 

T aw /T total .91 

Rjg par foot ■» 

T f * pj B 

phase change ' ' 300 

° c - 30 

^ * o 

? - 180 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

x (in) “ 

y (in) “ 

z (in) » 


iASA tanglty IF«b, 5971 ) 


HVD-EVCS 

























CONFIG. 


LENGTH (ft) - 

SCALE QQ6 1 

facility LRC-VDT 

TEST 

run 3819 

7.9 

p totai <p* ia) " 649.7 

T total CR) - 1340 

T aw^ T total .90 

per foot - 

"^phase change "300 

*-30 

ft - 0 

»-180 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

x (in) • 

y (in) - 

* (in) ■» 


HVD-EVC8 



















VO I® 


PHASE CHANGE TEST 


CONFIG. 



LENGTH {ft! - 
SCALE ,OQ6 : 
FACILITY LRC-VDT 

TEST 

RUN 3820 

M -- 7.9 

P total - 664.7 

T tot«i CR> -1335 

T «w' T tot »i - .9 1 

R^j per foot » 

T pha*e change * ^ "325 

30 

A- Q 

*- 180 

Camera Coordinate* (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

x (in) « 

y (in) ■ 

* (in) - 


HVD-EVCS 



















PHASE CHANGE TEST 


CONFIG. 



Isotherm 


1 


2 


! 3 


4 

./2£*> 

5 

/P23 

6 


7 


8 


9 


10 



* »« 1 29 
mow 103 


<ASA Unglty 1F*>. 19711 


LENGTH (ft) - 

SCALE .006 

FACILITY LRC-VDT 

TEST 

run 3820 


P total - 664.7 

Ttotat CR) -1335 

T «w /T total " .90 

Rjg per foot * 

^pheee change ^ "325 

*- 30 

/»- 0 

* - 180 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

x (in) " 

y (in) - 

* (in) “ 


HVD-EVC8 
















cr\]oi|«>.|c>j|is3 



CONFIG 


LENGTH (ft) - 
SCALE ,QQ6 - 

facility LRC - VDT 

TEST 

r un 3821 

M -~ 7,9 

P totaI (PS**) “1099.7 

T to tai ( # R) - 1405 

^aw /T total “ .91 


R jsj per foot * 

*^phasa change ^ p ^ *350 

«- 30 

*- 0 

* - 180 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

x (in) ■ 

y (in) - 

z (in) • 













PHASE CHANGE TEST 




CONFIG. 


LENGTH (ft) - 
SCALE ,OQ6 -- 
FACILITY LRC-VDT 

TEST 

RUN 3821 

M ~- 79 

P total “1099.7 

Ttotal CR) * 1405 

T «W /T totAl " .90 

Rjsj par foot «■ 

T pha*e change *350 

«- 30 

A- 0 

P-180 


Camera Coordinates (from 
modal canter , x-axis 
parallel w/ stream, 

+ downstream) 

x (in) - 

y (in) - 

x (in) ■ 


•EVCS 





PHASE CHANGE TEST 


7 



| <JASA Ungtey (F«b. 197 1» 


CONFIG. 

LENGTH (ft) - 

SCALE QQ6 -- 

FACILITY LRC -VDT 

TEST 

run 3822 

m,- 7. 9 

^ total <P aia > "1414.7 

T total <‘R> " 1375 

T aw' T total - .91 
Rjyj per foot ■** 

^phase change ^ ^ "400 

«- 30 

0 

#-180 

Camera Coordinates (from 
mode! center, x-axi* 
parallel w/ stream , 

+ downstream) 

x (in) “ 

y (tn) “ 

z (in) ■* 


HVD-EVC8 























CONFIG, 


LENGTH (ft) - 

SCALE 006 ' 

FACILITY LRC-VDT 

TEST 

run 3822 

M «“ 7. 9 

^total *1414.7 

Ttotai <* R > - 1375 

T aw /T total " .90 

Rjvj per foot * 

T f *fV ■ 

phase change ' 1 400 

“-30 

fi- 0 

#-180 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

x (in) “ 

y (in) ■ 

z (in) « 


HVD-EVCS 





















UM 


PHASE CHANGE TEST 


CONFIG. 




tangtey t*ab. 1V71I 


HVD-EVCS 










VOlOBiks 



ttA Langtay IF*. 1»7I) 


CONFIG 


LENGTH (ft) - 
SCALE .0Q6- 

facility LRC-VDT 

TEST 

run 3823 

M -~ 7,9 

P total "179.7 

T toui <•*> -1225 

T aw /T totaI " .90 









PHASE CHANGE TEST 



CONFIG 


LENGTH (ft) « 

SCALE .0Q6 1 

FACILITY LRC-VDT 

TEST 

run 3824 

m«- 7,9 

p totai <p* ia) “639 7 
Ttotal - 1330 

T ew^ total “ ,91 
Rjsj per foot m 

^*phase change ^ ^ "300 

«- 30 

*- 0 

0- 180 

Camera Coordinate* (from 
model canter, x-axi* 
parallel w/ stream, 

+ downstream) 

x (in) " , 

y (in) * 

* (in) m 


HVD-EVC8 













u to 



CONRG 


LENGTH (ft) - 

SCALE 006 

FACILITY LRC-VDT 

TEST 

run 3824 

IBWrig— i 

P total (p®ia) “639-7 

T to uii <*R> -1330 

T «w /T »otal - .90 

Rfvj per foot - 

^phase change "300 

«- 30 

0 

• 

—A 

00 

o 

Camera Coordinates (from 
mode! center, x-axis 
parallel w/ stream, 

+ downstream) 

x (In) “ 

y (in) “ 

* (in) * 




HVD-EVCS 







CONFIG 


LENGTH (ft) - 
SCALE .QQ6 

facility LRC-VDT 

TEST 

RUN 3825 

79 

p tot*i <p* 5a) * 1424 . 7 

Ttota, CR) - 1375 

^"aw^ T total ,91 


Rjyj per foot *■ 

^pha*« change ^ ^4-00 

«■ 30 L 

/»- 0 

f - 180 


Camera Coordinates (from 
model center, x~axts 
parallel w/ stream, 

+ downstream) 

x (in) m 

y (in) » 

z (in) * 


HVD-EVC8 























CONFIG. 

LENGTH (ft) - 
SCALE .006- 

facility LRC-VDT 

TEST 

RUN 3825 

7.9 

p total *1424.7 

Ttoui <*R) *1375 

T au/"^total “ .90 



Camera Coordinates (from 
model center, x-axis 
parallel w/ stream , 

+ downstream) 

x (in) * 

y (in) - 

* (in) » 


HVD-EVCS 









PHASE CHANGE TEST 



CONFIG. 


LENGTH (ft) - 
SCALE .006- 
FACILITY LRC-VDT 

TEST 

run 3826 

7,9 

^ total <P™«> "179.7 


Ttotal cr) -1245 

T .»/ T tot.l - .91 

Rj^l per foot “ 

^phase change ^ ^ "150 

«- 30 

A- 0 

*- 180 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

x (in) * 

y (in) - 

* (in) * 


HVD-EVCS 













CONFIG 


LENGTH (ft) - 
SCALE ,QQ6 : 
FACILITY LRC-VDT 

TEST 

RUN 3626 

7.9 

p tot«i *179.7 

T totat <°R) "1245 

^aw^total " ,90 

Rjsj par foot ■» 

T phase change ^ "150 

*- 0 

*- 180 


Camara Coordinates (from 
modal center, x-axis 
parallel w/ stream, 

+ downstream) 

x (in) - 

y (in) - 

* (in) » 


HVD-EVC8 












CONFIG 


LENGTH (ft) - 
SCALE ,006 
FACILITY LROVDT 
TEST 

RUN 3327 

M «- 7.9 

p tot«i “ 649.7 

T totai (*R) - 1310 

^aw^ T total “ 898 

Rj^ par foot * 

T phase change ^ "250 

«- 25 

»- 0 

*- 180 

Camera Coordinate* (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

x (in) “ 

y (in) » 

* (in) “ 


HVD-EVCS 













PHASE CHANGE TEST 




tm 143 
MURE ) ! 7 


MlPMfey <Frf>. 19711 


CONFIG 


LENGTH (ft) - 
SCALE QQQ - 
FACILITY LRC -VDT 
TEST 

run 3827 

M,- 79 

p totai “649.7 


-1310 
^aw^total " .90 


Rjg per foot - 


T 

phase change 

*- 25 


CF) 


250 


±z 0 

* - 180 

Camera Coordinates (from 
model center, x-axts 
parallel w/ stream, 

+ downstream) 


x (in) - 


y (in) - 


s (in) " 


HVD-KVCS 













PHASE CHANGE TEST 



CONFIG. 


LENGTH (ft) - 

SCALE .006' 

FACILITY LRC-VDT 

TEST 

RUN 3828 

M -“ 7.9 

P total (pa«a) > 649.7 

T totai CR1 -1310 

T aw /T total - .898 

R^l per foot » 

^phaae change ^ ^ "250 

■*- 25 

o 

* - 180 

Camera Coordinates (from 
model center, x-oxis 
parallel w / stream , 

+ downstream) 

x (in) “ 

y (in) - 

z (in) * 


HVD-EVCS 

























PHASE CHANGE TEST 




M6£ |45 

HGU2E | |9 


MA Lantfay (Fab. 1B71J 


CONFIG 


LENGTH (ft) - 

SCALE .006 

FACILITY LRC-VDT 

TEST 

run 3828 

M -- 7.9 

P total (p*ia) -049 *7 

T tot«i CR) -1310 

^aw^total “ .90 

Rjsj per foot * 

^phase change ^ 

*- 25 

1 

o 

* - 180 


Camara Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

x (in) " 

y (in) - 

* (in) - 


HVD-EVCS 







M6E | 46 
hguk 120 


(ASA langlay (Fab. 1»?i) 


CONFIG. 


LENGTH (II)'- • 

SCALE jQQQ - 

facility LRC-VDT 

TEST 

RUN 3829 

7.9 

^ total <p* ia) “1394.7 

^ total CR) “1345 

T av/ T total “ .898 

Rjsl per toot ** 


T phaee change ^ ^ "350 

«- 25 

A- 0 

A- 180 

Camera Coordinates (from 
model center, x-axis 
parallel w / stream , 

+ downstream) 

x (in) ■ 

y (in) * 

* (in) • 


HVD-EVCS 






















kolODUjIovknf^Co 


PHASE CHANGE TEST 



fust 147 

HSU K \Z\ 


t Uflfhty <F«b. t97t) 


CONFIG 


LENGTH (ft) - 

SCALE ,006 * 

FACILITY LRC-VDT 

TEST 

RUN 3829 


P totaJ <P*«a) *1394.7 

T total CR) -1345 

T aw /T total “ .90 • 

Rfvj par foot » 

T pha*« change ^ *350 

<*- 25 

0 

* - 180 

Camera Coordinates (from 
model center, x-axia 
parallel w/ stream, 

+ downstream) 

x (in) • 

y (in) - 

* (in) - 

■ 1 - 11 


hvd-evcs 





CONFIG. 


LENGTH (ft) - 

scale .006 

FACILITY LRC-VDT 

TEST 

RUN 3830 

M -- 7.9 

P total <P«* a) *1394.7 

T total (*R> - 1395 

^•w^total ” .898 

Rjsl P«»* loot - 

^ phase change ^ "350 

*- 25 

£ - o 

*- 180 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

x (in) *» 

y (in) * 

z (in) - 


HVB-EVCS 






















OJltO 



CONFIG 


LENGTH (ft) - 

"scale ,006 - 
FACILITY LRC-VDT 

TEST 

run 3830 

7,9 

P total (psia) *1394.7 

T tota1 (*R) - 1395 ~ 


^aw^total " .90 

R N par foot » 

^"phase change ^ “ 


35Q. 


-25 


£ 


0 


180 


Camera Coordinates (from 
mode] center, x-axis 
parallel w/ stream, 

+ downstream) 


x (in) - 
y (in) - 
s (in) - 


HVD-EVCS 










PHASE CHANGE TEST 



CONFIG. 


LENGTH (ft) - 
SCALE ,Q06 
FACILITY LRC-VDT 
TEST 

RUN 3832 

m.- 7,9 

P total (p»«) - i 74 . 7 

T total CR) - 1250 

T aw /T tot«l - .898 

Rfsj per foot - 

^phase change ^ "150 

25 

0 

*- 180 

Camera Coordinates {from 
mode! center, x-axis 
parallel w/ stream, 

+ downstream) 

x (in) - 
y (in) ** 
z (in) « 


HVD-EVCS 











CONFIG. 

LENGTH ( ft) - 
SCALE QQq: 

facility LROVDT 
5 TEST — 

run 3832 

79 

P total -174.7 



Camera Coordinates (from 
model center, x-axts 
parallel w/ stream, 

+ downstream) 

x (In) - 

y (in) - 

* (in) - 


HVD-EVCS 






CONFIG. 


LENGTH (ft) - 
SCALE .0Q6 - 

FACILITY LROVDT 

TEST 

RUN 3833 

M -- 7.9 

P total - 174.7 

total CR> - 1235 

T aw /T total ~ 898 
R^j per foot - 

^phase change ^ ^ "ISO 

“-25 

P- 0 

0-180 

Camera Coordinates (from 
model center, x-axia 
parallel w/ stream, 

+ downstream) 

x (in) “ 

y (in) » 

* (in) « 


HVD-B7CS 



















selml-tild 1 * 


PHASE CHANGE TEST 



A LanfJvy (F*b. 197 1J 


CONRG, 



LENGTH (ft) - 


SCALE 006 ^ 


facility LRC-VDT 


TEST 


run 3833 


.9 


p tot«i -^ 74.7 


T total <*R) *1235 


T aw^ T tota1 " .90 


Rjsj per foot - 


^"phase change ^ ""15C 


«- 25 


»- 0 


*-180 


Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

x {in) * 

y (in) - 

* (in) - 








CONFIG 


LENGTH (ft) - 
SCALE Q06 - 
FACILITY LRC-VDT 

TEST 

RUN 3834 

M .- 7.9 

p totai <p» ia) ■ 664.7 

T total CRV - 1320 
T «w /T total- .92 

^ mm 

Rjg per foot “ 


"^phase change ^ ^ "300 

«- 35 

*- 0 

* - 180 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

x ( in ) ■* 

y (in) ■ 

* (in) • 


HTO-EVCS 























kojCB 1-4 I <7*|oi 0*1 Ml** 


PHASE CHANGE TEST 


wra 155 
wuk 129 


IA L«n*i*y (F*b. 18711 


CONFIG 


LENGTH (ft) - 

scale poe - 
FACILITY LRC-VDT 

TEST 

r UN 3834 

M .- 7.9 

R total (psia) ”664.7 

T total CR) “1320 

T «w /T total - ,90 

Rj^j per foot “ 
phase change ' r ' 300 

«- 35 

»- 0 

»- 180 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

x (in) m 

y (in) «■ 

* (in) - 


HVD-EVCS 













CONFIG 


LENGTH (ft) - 
SCALE ,QQ6 - 
FACILITY LRC-VOT 

TEST 

"* UN 3835 
M »- 7,9 

P total <P*ia) “ 639.7 
T totaJ cr) - 1360 

T aw /T total “ .92 

Rjsj per foot - 

T phase change * "300 

~~~ 35 ~ 

tz o 

*-180 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

x (in) ■ 

y (in) * 

z (in) ■> 


HVD-EVCS 














CONFIG. 


LENGTH ( ft) - 
SCALE ,0Q6 

facility LRC-VDT 

TEST 

3835 

M -- 7,9 

p total <P*ia) - 639-7 

^total C R > - 1360 

T »w^ T tot«l " .90 
Rjg per foot * 

^phase change "300 

«* - 35 

*- 0 

* - 180 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

x (in) ■ 

y (in) ■ 

z (in) « 


HVD-EVCS 







C*|K> 



CONFIG. 


LENGTH (ft) - 
SCALE ,Q06 :: 

facility LRC-VDT 

TEST 

RUN 3836 

7.9 

P total - 174.7 
T toto i CR) -1355 
T aw^ T total ** .92 

per foot " 

^phase ohange ^ ^ "150 
35 

*- 0 

* - 180 


Camera Coordinates (from 
model center, x-axis 
parallel w/ stream , 

+ downstream) 

x (in) “ 

y (in) “ 


z (in) ■ 


HVD-EVCS 
















k> jOD [-sl|9>kn|MU>| to|H 


PHASE CHANGE TEST 


4 5 



tut 159 
noitf 133 


** Langley {**,. 1971) 


CONFIG. 


LENGTH (ft) - 
SCALE ,Q06- 
FACIL1TY LRC-VDT 

TEST 

run 3836 

M»- 7,9 

p tot .i (p.i«) - 174.7 
T »ot«i cm -1355 

T «w /T total " .90 

per foot *■ 

T pha*« ch&nga ”150 

35 

A- 0 

* - 180 

Camera Coordinates (from 
mode! center, x-axis 
parallel w/ stream , 

+ downstream) 

x (in) * 

y (in) “ 

* (in) - 


HVD-EVCS 








VO loo 



CONFIG 


LENGTH ( ft) - 

"scale ,006 
FACILITY LRC -VDT 

TEST 

3837 

7.9 

P totaI - 174.7 

T total <*R) - 1310 

T aw /T total ” .92 

Rjsj per foot “ 

T phaae change "*150 

- 35 

*- 0 

*- 180 

Camera Coordinate* (from 
model center » x-axis 
parallel w/ stream , 

+ downstream) 

x (in) « 

y (in) - 

z (in) - 


HVD-EVCS 










CONFIG 


LENGTH (ft) - 

scale .006 

FACILITY LRC - VDT 
TEST 

run 3837 

M «>- 7,9 . 

P total *174 >7 

T total <*R) -1310 

^aw^total “ .90 

R n per foot •* 

^phase change ^ "150 

«- 35 

0 

* - 180 

Camera Coordinates (from 
model center, x-axia 
parallel w/ stream, 

+ downstream) 

x (in) - 

y (in) - 

z (in) « 


HVD-EVCS 

















CONFIG 


LENGTH (ft) - 
scale 006 - 
facility lrc-vdt 

TEST 

run 3838 

M .~ 7.9 

R total “ 1394.7 

Ttotal CR> ~ 1360 

T « W /T total - ,92 

Rjsj per foot ■* 

"^phase change ^ ^ "400 

<*- 35 

*- 0 

* - 180 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

x (in) ■* 

y (in) - 

z (in) - 















CONFIG. 


LENGTH (ft) - 

SCALE ,006' 7 

FACILITY LRC -VDT 

TEST 

run 3838 

M *»~ 7.9 

p tot«i *1394.7 

T tet«i <*R) “1360 

T av/ T tot«l ,90 

Rj,j par foot « 

T phase change ^ "4Q0 

<*- 35 

0 

*-180 

Camera Coordinate# (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

x (in) « 

y (in) •* 

z (in) • 


HVD-EVCS 























CONFIG 


LENGTH (ft) - 
SCALE QQ6 £ 
FACILITY LRC-VDT 

TEST 

run 3839 

M » m 7.9 

p totai <p«« a > “1424.7 

' T fui (OR) * 1355 
T aw^ T lotal " .92 


per foot — 

^phase change ^ *400 

«- 35 

»- 0 

*- 180 

Camera Coordinates (from 
model center » x~axie 
parallel w/ stream, 

+ downstream) 

x (in) “ 

y (in) - 

z (in) - 


HVD-EVCS 





















ko jOD i><J ]<r>icn(MW| K>Ih> 


PHASE CHANGE TEST 



Isotherm 


h/h 


r-l» 


3 2P5- 


. 22* + 


dlb£. 

jobs 


JZS3L 


10 


MCE 165 
MURE 139 


(A LiOfllsy (Fab. 1971) 


CONFIG 


LENGTH (ft) - 
SCALE QQ6 - 

FACILITY LRC- VDT 

TEST 

RUN 3839 

M,- 7,9 

Ptoui ( p® ia) *1424.7 

T totai < Q R) - 1355 

T aw/ T total " .90 
Rjg per foot » 

*^*phase change ^ ^ “^QQ 

*-35 

»- 0 

* - 180 


Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

x I in) • 


y (in) - 
* (in) - 


HVD-EVCS 



















CONFIG 


LENGTH (ft) - 
SCALE QQ6 :T 

facility LRC-VDT 

TEST 

run 3840 

7.9 

p total “ 684.7 

T t 0 ta l ( a R) -1330 

T av/ T total " .91 


par foot - 

^"phase changa * ^ *300 

«- 30 

A- 0 

* - 180 

Camera Coordinates (from 
model center, x~axts 
parallel w/ stream, 

+ downstream) 

x (in) * 

y (in) * 

* (in) • 


HVD-EVCS 



















CONFIG 


LENGTH (ft) - 

SCALE ,006-' 

FACILITY LRC-VDT 
TEST 

run 3840 

7,9 

P total - 684.7 
T total < # R> " 1330 
T aw /T total " .90 

Rjg par foot « 

^phase change ^ *300 

*-30 

fl- 0 

* -180 

Camera Coordinate* (from 
model center, x~axis 
parallel w/ stream, 

+ downstream) 

x (in) - 

y (in) - 

z (in) ■ 


HVD-EVC8 
























PHASE CHANGE TEST 


f 



CONFIG 


LENGTH (ft) ~ 

SCALE ,006- 
FACILITY LRC-VDT 

TEST 

RUN 3841 

M -- 7.9 

p totai “ 664.7 

T total cr> -1330 
T av/ T toUl “ ,91 

Rfsj per foot *» 

^phase change (*F) "213 

*-30 

»- 0 

0-1 80 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

x (in) ■ 

y (in) - 

* (in) - 


HVB-EVCS 











CONFIG 


LENGTH (ft) - 

SCALE .006 

FACILITY LRC-VDT 

TEST 

run 3341 

0) 

• 

1 

p totei " 664.7 

T tot«i CR) - 1330 

T aw /T toial " .90 

R N per foot m 

T phase change "21 3 

«- 30 

/»- 0 

#-180 

Camera Coordinates (from 
model center, x-exia 
parallel w/ stream, 

+ downstream) 

x (in) ~ 

y (in) • 

z (in) ■ 


HVD-BVCf 
























voltt 



CONFIG. 


LENGTH (ft) - 
Iscale 006 
FACILITY LRC’VDT 

TEST 

run 3842 

7.9 

P total (p«ia) - 1064.7 

T total CR) -1410 
T «w^ T tpi«i .91 


Rj^ par foot 
T phase change ^ 


35Q 


«- 30 

J9- 0 

* - 180 

Camera Coordinate* (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 


x (in) - 
y (in) - 
* (in) - 


HVD-EVC8 














CONFIG 


LENGTH (ft) - 
SCALE .0Q6 :: 

FACILITY LRC - VDT 

TEST 

run 3342 

M -- 7.9 

^ total (paia) -1064.7 

total CR) - 1410 


T aw /T total 


R 


T 


jg per foot ■* 


phase change 


.90 


CF) 


1350 


*-30 

/a- 0 

#-180 

Camera Coordinates {from 


model center, x-axis 
parallel w/ stream, 

+ downstream) 


x (in) - 


y (in) - 
* (in) - 


HVD-EVCS 






















tm 172 
mam |46 


NASA L«n«J«v (F*b. 19711 


CONFIG 


LENGTH (ft) - 
SCALE ,006- 

facility LRC-VDT 

TEST 

RUN 3843 

M.- 79 

^ total - 1424.7 

Ttotal CR> -1340 

T aw /T total - .9 1 

R|sj per foot « 

"^phase change * ^ "400 

«- 30 

»- 0 

*- 180 

Camera Coordinates (from 
model center, x-axia 
parallel w/ stream , 

+ downstream) 

x (in) * 

y (in) » 

z (in) * 


HVD-EVCS 












OMnl*. 


PHASE CHANGE TEST 



CONFIG. 


LENGTH (ft) - 
SCALE QQ6 - 
FACILITY LRC“VDT 

TEST 

RUN 3844 

7.9 

P total (pai*) - 634.7 

T total < -R > - 1275 
T av/ T total * .90 



Camera Coordinates (from 
model center, x-axia 
parallel w/ stream , 

+ downstream) 

x (in) * 

y (in) - 

x (in) ■ 


HVD-EVCS 

























PHASE CHANGE TEST 



NASA LanqJvy 1971) 


CONFIG 



LENGTH (ft) - 


scale ,006 


FACILITY LRC -VDT 


TEST 


RUN 3845 


M .- 7. 9 


P total <p»i«! “1414.7 


T tot«i CR) “1410 


T av/ T total " .90 


Rm per foot ■ 


"^phase change ^ ^ "300 


*- o 


*- 0 


Camara Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream ) 


* (in) ■ 



HVD-EVC8 






PHASE CHANGE TEST 



CONFIG. 


LENGTH ( ft) - 
scale ,006 
FACILITY LRC-VDT 
TEST 

RUN 3846 

7.9 

P tota , {p»i«) - 174.7 

Ttot.1 (*R) - 1210 
T aw /T tot«l " .90 

Rjg per foot - 

^phase change ^ ^ ”119 


fi- o 

o 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream ; 

+ downstream) 

x (in) - 

y (in) - 

* (in) - 


HVD-EVCS 








CONFIG 


LENGTH (ft) - 
SCALE ,QQ6 7 

facility LRC-VDT 

TEST 

RUN 3847 

7.9 

P tota| *644.7 

T total CR) - 1335 

T aw^ T total “ ,90 

Rj^ per foot “ 

T /«pi B 

phase change ' ' ^ 


/s- 0 

*- 0 

Camera Coordinates {from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

x (in) « 

y (in) - 

z (in) « 


HTO-EVCS 























PHASE CHANGE TEST 



i 

CONFIG. 


LENGTH (ft) « 

~ SCALE .006 : 
facility LRC-VDT 

TEST 

~run 3848 

7.9 

P totaI -1414.7 

~ T totai <°R) - 1340 

*^aw^ T total “ .90 

R|g per foot — 

^phaae change ^ p ^ "300 
cc « 

o 

*- o 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

x (in) - 

y (in) - 

Z (in) « 


HVD-EVCS 








PHASE CHANGE TEST 



CONFIG. 


LENGTH (ft) - 
SCALE ,QQ6 :: 
FACILITY LRC-VDT 
TEST 

run 3849 

7.9 

P total " 1 74.7 

T tota1 <**> - 1235 

T ew /T total " .90 

Rjg per foot * 


phase change 1 1 

oc . 


"119 


»- 0 

*- o 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 


x (in) * 


y (in) - 
x (in) «• 


HVD-EVCS 
















'X> j°> |-~j joJcn toll— 


PHASE CHANGE TEST 


/^.9 



Isotherm 




F~JW 


nm 179 
news 153 


LantteyfFab. 19711 


CONFIG. 



LENGTH (ft) - 

SCALE FULL 

facility LRC- VDT 

TEST 

run 3850 

M -- 7.9 

p tot«i <p s * a > - 639.7 

T total CR) - 1360 

T a\*/ T total 

Rfyj par foot - 

T pha«e change ^ "300 

0C. 0 

fi- o 

*- 0 

Camara Coordinates (from 
model canter , x-axis 
parallel w/ stream, 

+ downstream) 

x (in) “ 

y (in) - 

* (in) - 


HVD-EVCS 






PHASE CHANGE TEST 


-t/rtf/sec) 



/4.B 


Isotherm h/h^jj 


M« 180 
muffi 154 


NASA Langhy IF*. 1971) 


CONFIG. 


LENGTH (ft) - 
SCALE FULL 
FACILITY LRC-VDT 

TEST 

RUN 3851 

M»- 7,9 

P total ( p*‘ a) " 1 74.7 

T toui <°*> -1260 

T aw /T tota1 

Rjsj P«r loot - 



HVD-BVCS 












UM 



CONFIG 


LENGTH (ft) - 

scale FULL - 7 
FACILITY LRC-YDT 
TEST 

RUN 3852 

M ~- 7,9 

P total (p*i«) - 639.7 

T total CR) - 1340 ^ 

T /T - 
aw' total 

Rjsj per foot - 

- 1 ' 

T phase change 1 ’ p V 

«- o 
*-0 
*-o 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

x (in) - 

y (in) m 

* (in) - 


HVD-EVCS 












VO I® |-4|cnlcn|^lcu|t0 



CONFIG. 


LENGTH (ft) « 

"scale FULL- 
faciuty LRC-VDT 

TEST 

~*un 3853 

M «- 7.9 

P total “ 644 .7 

~Tiou, CR) - 1345 

T aw /T total “ 

R^j par foot • 

T phase change * "300 

*- 0 

ft- 0 

*- o 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

x (in) *• 

y (in) - 

x (in) * 


HVD-EVCS 










PHASE CHANGE TEST 


~77 *&(s£c) 



183 
raws 157 


/S.O 


(F*b. 1971) 


CONFIG 


■ 

LENGTH (ft) - 
^CALE FIJLL 
facility LRC-VDT 
Test ’ ”~ 

RUN 3854 ■ 

~ M .- 7.9 

p tot«i (p*i») - 179.7 

<‘R) - 1250 

T «w /T tote . - 

par foot - 

P* 1 **® change 

o 

o 

V- 0 ~ 

C&m<sra Coordinate* (from 
model canter, x-axis 
parallel w/ stream, 

■* downstream ) 

* Ciu) “ 

y fin) - 

* fin) • 



PHASE CHANGE TEST 


CONFIG, 



NASA Langley (Fab. 1971 1 



